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COMMISSION. 



©trton'cl, bjthe Grace of God of the United Kingdom 
of Great Britain and Ireland, Queen, Defender of the 

Faith. 

Co Our right trusty and well-beloved Councillor, the 
Right Honourable Sidney Herbert, and to Our trusty 
and well-beloved Robert John Hussey Vivian, Knight 
Commander of the Most Honourable Order of the Bath, a 
Major-General in our Indian Forces, and a Member of the 
Council of India; Proby Thomas Cautley, Knight 
Commander of the Most Honourable Order of the Bath, 
a Colonel in our Indian Forces, and a Member of the 
Council of India ; Thomas Alexander, Companion of the 
Most Honourable Order of the Bath ; Edward Harris 
Grcathed, Companion of the Most Honourable Order of 
the Bath, a Colonel in our Army, William Farr, M.D., 
James Ranald Martin, Esquire, and John Sutherland, 
M.D., greeting: 

SSlftfrta^ it hath been humbly represented to Us 
that, considering the great importance of maintaining and 
improving the Health of all ranks of Our Army serving 
in India, it is expedient that certain Inquiries should be 
made : 



^OlU luwh) pe, that We, having taken into Our 
Consideration the Premises, do hereby order and direct 
you, the said Sidney Herbert, Sir Robert John Hussey 
Vivian, Sir Proby Thomas Cautley, Thomas Alexander, 
Edward Harris Greathed, William Fan", James Ranald 
Martin, and John Sutherland, to inquire, firstly, into the 
Rate of Sickness and Mortality, and Invaliding among 
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Our Troops, both of the General and Indian Services, 
ia all Stations throughout India and its Dependencies ; 
and into the class of Diseases from which such Sickness 
and Mortahty arise. 

3n^, further, We do order and direct yon to inquire 
into the Causes of such Sickness and Mortality ; whether 
as relates to Climate, Locality, state of Barracks, Drainage, 
Water Supply, Diet, Drink, Dress, Duties, or Habits of 
Troops. 

^tx&f further. We do order and direct you to inquire 

into what existing Stations are unhealthy, and to indicate 
how such Unhcalthiness may be removed, if possible, and 
the natui'e of the Sanitary Improvements required. 

^n&, further, We do order and direct you to inquire 
into the subject of Healthy Positions generally, with the 
view of recommending the most healthy for future 
Occupation, and of ascertaining whether healthy Stations 
may not be foimd within moderate Distance of such 
existing unhealthy Stations as may be of Political or 
Mihtary Importance ^ also into the general subject of 
Sanitaria and Hill Stations, with the view of pointing 
out the most healthy Positions on them. 

QltlJ, further, We do order and direct you to inquire 
as to the best Construction of Barracks, Huts, Hospitals, 
and Tents for India. 



Slttl, further, We do order and direct you to inquire 
into the present Regulations or Practice for preserving 
the Health of the Troops, and enforcing Medical and 
Sanitary Police. 

3ulj, further, We do order and direct you to inquire 
into the present Organization of the Army Sanitary and 
Medical Service. 



0llll, further. We do order and direct you to inqaire 
as to the Practicahility of establishing a general system 
of Military Statistics throughout India, and to ascertain 
whether any, and what Means exist, of comparing the 
Diseases and Mortality of the Troops with those of the 
Civil Population, English and Native. 

^Vdii We do further command and require you to 
Report what Changes you may consider it expedient to 
make in the present Practice, with respect to any of the 
Subjects above mentioned. 



^[ittff it is Our farther will and pleasure that you, or 
any Five or more of you, do obtain Information touching 
the Matters aforesaid, by the Examination of all Persons 
most competent, by reason of their Knowledge, Habits, 
or Experience, to afford it ; and also by calling for all 
Documents, Papers, or Records, which may appear to you, 
or any Five or more of you, calculated to assist your 
Researches and to promote the formation of a sound 
Judgment on the Subject, and that you, or any Five or 
more of you, do report to Us, under your hands and 
seals, your several Proceedmgs by virtue of this Our 
Commission, together with your Opinions touching the 
several Matters hereby referred for your consideration. 

Given at Our Court at St. James's, this Thirty- 
first Day of May, in the Year of Our Lord One 
thousand eight hundred and fifty-nine, and in 
the Twenty-second of Our Reigo. 

By Her Majesty's Command. 

(Signed) STANLEY. 
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REPORT. 



TO THE QUEEN'S MOST EXCELLENT MAJESTY. 

May it please Your Majesty, 

We, the Commissioners appointed to inquire Into 
the sanitary state of Your Majesty's Array serving in 
India, humbly present to Your Majesty the results of 
our investigation, which we do in this our Report, as 
follows : — 

The inquiry iu which we have been engaged has been 
one of unusual extent and duration, and from its nature 
has led to considerable delay iu preparing our Report. 
"We had, in the first place, to lay the foundation for our 
inquiry by an elaborate examination of the available 
statistical and sanitary documents iu the India House. 
In doing so it was perceived at the very beginning that 
we could not arrive at our object by taking oral evidence 
only, and that it would be necessary to carry out a pre- 
liminary local inquiry at all the Indian stations before a 
true estimate could be formed of what were the real 
conditions of the problem with which we had to deal. 
With this view a series of printed questions was drawn up 
and sent to all the stations to be there replied to and 
signed concurrently by the commanding, engineering, and 
medical officers. We had to await the results of this 
part of the inquiry ; and as on some important statistical 
points the replies firom two Presidencies were incomplete, 
vve called for further information, which has not yet been 
received by us. This, together with other engagements 
of members of the Commission, has led to considerable 
but unavoidable delay, which we are grieved to say has 
been increased by the lasses which the Commission has 
sustained smce its first meeting. The late Lord Herbert, 
who was our first Chairman, was compelled by official 
occupation, and latterly by declining health, to suspend 
the meetings for some time. Previous to that period. 
Sir Robert Vi%'ian had been obliged by his other duties 
to resign as member of the Commission, and we had 
further to deplore the death of Mr. Alexander, the late 
^ Director-General of the Army Medical Department. To 
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General, and Colonel Durand, since called to India, were 
added to the Commissioa, and Lord Stanley consented to 
succeed Lord Herbert as Chairman. 

We have thought it necessary to make this statement 
to account for the lengthy period which has intervened 
between the date of Your Majesty's Commission and the 
date of this Report. 

An inquiry extending over so large an area, and in- 
cluding so great a multiplicity of details, many of them 
of a minute character, has been necessarily voluminous 
and expensive ; but the evidence which it has called forth 
appears to us to be so important, not only to the interests 
of troops serving in India, but to those inextricably inter- 
woven with them of the native population, that we have 
not scrupled to publish it for official use, partly for the 
purpose of spreading information, and partly in order 
that the correctness of the statements made by us might 
be fully sustained by authority. 

Appended to the Report, we have given a precis of 
the evidence j and, separately, the oral evidence,* with 
some important addenda made to it by the witnesses, 
an abstract of all the stational reports jf and a valuable 
paper of comments on these reports, contributed, at the 
request of the Commission, by Miss Nightingale. 

The medical statistics for the troops of the late East 
India Company, and also for those of the Royal army 
(the latter prepared at the Army Medical Department), 
which follow, have been drawn up from the best available 
data, supplied partly from India, partly by His Royal 
Highness the Commander-iD-Chief, and by the Secretary 
of State for India. These, together with a paper on the 
geographical distribution of Indian climates prepared at 
our request by Mr. Glaisher, contain the main statistical 
facts of the inquiry. Involving a wide range of subjects, 
our researches have been minute, and the evidence by 
which our conclusions are borne out h necessarily volumi- 
nous. But we believe that the abstracts referred to 
contain the substance of all the facts in such a form as 
to render reference to the evidence almost needless, 

* Tlie evidQncB, &c. is set out at length in a separate foJio volame, 
printed for official use, and the figures here placed in the margin refer 
to the page or number of question in such folio, except the references 
to pages of this report placed within brackets, and marked anie or post, 
[See noto p. 201 post.'] 

I These reports from Indian stations given in full fonii a second 
folio, or "Appendix to Evidence." ^ 
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except for the purposes of ^'erification and more minute 
analysis. It has been our object to present a large mass 
of facts and detail "W'ithin as limited a compass as the 
nature of the questions we have discussed allowed. 

In deahng with the evidence we have considered it 
best to arrange the facts it contains in distinct divisions, 
beginning with the statistics of mortality and disease. 
Under this head we have given, — 

The strength and distribution of the army in India. 
The total mortality among British troops, and at 

different ages and periods of service. 
The annual waste of life in each year of service. 
Nature of the (Jiseases occasioning the mortality and 
the loss of efficiency from sickness. 
We next give an estimate of the cost of placing the 
soldier in India, and the pecuniary loss occasioned by the 
present death and sick rate. 

This discussion is followed by a statistical estimate 
of the mortality among native troops, among natives, and 
among Europeans and mixed races in India. 

Following on this general statistical investigation we 
next give the results of our inquiries into the mortality 
of particular groups of stations. 

Having in this manner arrived at the facts regarding 
mortality and disease we next proceed to examine into 
the influences aflPecting the health of European troops, as 
these are described in the evidence and atationsil reports. 

Under this part of the inquiry we have included a 

general discussion on the topography and climate of India, 

The sanitary condition of stations, towns, and 

bazaars. 
Drainage and water supply. 

Construction of barracks, together with the state of 
their ventilation, cubic space per man, ablution 
and bath accommodation, cook-houses,latrines, &c. 
Accommodation for officers and married soldiers. 
Having considered the questions arising out of the 
soldier's barrack accommodation we proceed to discuss 
the influence of his diet, dress, and duties. Next the 
very important subject of intemperance and its concomi- 
tants in their influence on health and eflSciency, and the 
amount and kind of occupation and recreation provided 
for the soldier to fill up his spare time. 

This is followed by an inquiry into the state of the 
hospital accommodation, including the questions of con- 
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struction, ventilation, cubic space, drainage, water supply, 
hospital conveniences, and attendance. 

The very important question of hill stations follo^vs 
next in order. 

And, lastly, the sanitary condition of native lines and 
hospitals. 

Having completed our survey of the causes of sickness 
and mortality we consider the present state of sanitary 
administration in India with the improvements required 
to enable the causes of disease to be dealt with, and we 
conclude, after a recapitulation of tht^ leading results of 
the inquiry, with the recommendations we have to make 
for improving the health of troops serving in that part of 
the empire. 



Sthehoth ASK In conformity with this arrangement of subjects, we 
proceedj first, to discuss connectedly the facts which in 
this inquiry admit of numerical analysis. 



DiamiBtrrios. 



Horse 

Guartls' Re- 
turn, dated 
29th July 
1862. 



Horse 

Guai'da* 

Returu. 




Strength and Distribution of the Army in India. 

The British army consisted of 227,005 officers and men 
on April 1st 1861 ; and 82,156 of them belonged to 
regiments in India at that date 5 144:j849 to regiments at 
home or in the colonies. The strength of the regiments 
serving in India was 94,829 in the previous year. 

Thus a large proportion of the regiments is in India ; 
and a still larger number may be called to that part of the 
empire in great emergencies. 

Four regiments in eleven were serving there ; so should 
those proportions be maintained, and every regiment go in 
its turn, it will be exposed 10 years in every 27^: years, or 
four years in eleven, to Indian influences. But as some 
coi-ps never go to India, the seiTice will fall more heavily 
on the rest. 

The full establishment of a royal regiment in India was 
1,1 19»* including 41 officers, 133 non-commissioned officers 
and drummers, 940 privates. And of this strength about 
220 of each regiment in India figured in the dep6ts at 
home. 

The distribution of the army at the latest date (April 

* Seo Colontl Bjiker's Paper, Ko. 52, iippcndix to Eeport of Com- 
mission to inquire into Organization of Indian Army. 
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1862), "we will now give from the returns, including for '^^^''gth a™ 
Bengal the non-com missioned officers and men only.* isthiddtioic. 

At this date some of the changes resulting from the 
incorporation of the Indian forces in the Queen's army 
had been carried out, and the European officers in the 
return amounted to 3,962, the non-commissioned officers 
and men to 70,489 ; the native officers and men to 108,332, 
exclusive of 11,652 men in the Punjab local force, and of 
numerous police corps which have been created in all the 
provinces. 

In Bengal, the North-west Provinces, and the Punjab, 
that is, in the territory filling the vast plain of the Ganges 
and of the Five Rivers, from Calcutta and Assam to 
Peshawur, a force of 85,966 men were stationed, consisting 
of 46,290 Europeans (officers, 2,l60), and 39,676 Indians. 

The Presidency division extends over the whole of the 
populous delta of the Ganges, from the Dhumrah river to 
Darjeeling in the Himalayas between Nepal and Bhotan, 
and along the Brahmapootra to the extremities of Assam. 
1*he military force consisted of 3,593 Europeans and 6,047 
natives; namely, 1,539 Europeans and 624 natives at Fort 
William and Alipore, covering Calcutta ; 580 Europeans, 
708 natives at Barrackpore ; 413 Europeans at Kanee- 
gunge, 297 at Bcrhampore, and 319 at Dacca. The Eu- 
ropeans at other stations were few ; a corps of 1,088 
natives was in Assam, The Benares division consisted of 
3j3g0 Europeans, and 3,198 natives; 1,075 of the Euru- 
peans were stationed at the plateau station of Hazaree- 
baugh, 680 at Dinaporc, 6/8 at Benares, 406 at Goruck- 
pore, and the residue at four other stations. This 
populous district, by the side of the independent state of 
Nepal, lies aronnd the Gunduck, and the Gogra on the 
north, and the Sone on the south of the Ganges, which 
here receives their waters. 

The Sanger district, in the midst of small feudatories, 
has 2,243 Europeans and 4,746 Indians ; of the Euro- 
peans, 874 are at Jubbulpore, and 848 at Saugor. In 
addition here are two native corps from the Madras 
presidency. 

In proceeding up the GangeF, the Oude and Meerut 
divisions, with the Gwalior on the left, and the Rohilcund 



• There is a great want of unUbrmity in tlie returns of all tUe Pre- 
sidenciea. And for various purposes it has been nccessarj to use 
returns of different dates, sometimes supplied by the Adjutant-GeueraJ, 
and at others by the India Office. 



ftTEBHTGTn ANB dlvision to the right, extending to the Himalayas, consist 
DisTEtBunoN, ^f ^ f^^j,g ^£ 18^987 Europeans and 13,391 Indians. 1,302 
Europeans, 1,351 Indians, are stationed at Gwalior ; 738 
Europeans and 413 Indians at Jhansi, Oude is occupied 
by a strong force of Europeans, of whom 1,386 are at 
Allahabad, 1,294 at Cawnpore, 2,085 at Lucknow, 597 
at Roy Bareilly, 1,256 at Fyzabad, 799 at Gouda, and 
6l0 at Seetapore. Only 2,848 natives of India are in 
Oude; and 554 Europeans, 302. Indians, in the Rohilcund 
district, are at Shahjehanpore ; 1,0/4 Europeans are at 
Bareilly, 406 at Moradabad, 241 at Nynee Tal. 

Of the troops in the Meerut division, 578 Europeans 
are at Futtyghur, 1,206 at Agra, 506 at Muttra, l,l65 at 
Delhi, 2,094 at Meerut, 632 at Roorkee (the head quarters 
of the Ganges canal operations), and 156 at Landour, one 
of the lofty hill stations. 

4,874 men of the European force, and 2,524 of the 
native force, are in the Sirhind division, between the 
Jumna and the Beas ; namely, 1,840 Europeans at Um- 
balla, 263 at Juliundur, 220 at Phillour ; and in the high 
hiU districts, 630 at Dugshai (16 miles from Simla), 76 at 
Kussowlie, and 935 at ISubathoo. 

The Punjab is held by 11,043 Europeans and 9,770 of 
the native army. At Umritsir there are 621 Europeans, 
501 natives; at Sealkote, 1,471 Europeans, near the 
Chenab, flowing from Gholab Sing's dominions, 1,266 at 
Lahore, SI9 at Ferozepore, and 1,171 at Mooltan. At 
the three latter stations, 3,221 men of the native army are 
located. 

The Peshawur district of the Punjab, lying against the 
Khyber Pass and Afghanistan, is held by 157 Europeans 
at the station on the Jhelum flowing from Cashmere ; 
1,438 at Rawul Pindi, 214 at Attack on the Indus, and 
711 at Nowshera, near Peshawur, which is itself occupied 
by 2,027 Europeans, and 2,849 natives. 

The East India railway runs through the Bengal mili- 
tary divisions, and, with that of the Punjab, connects 
them all from Calcutta to Lahore on one strategic line, 
which is prolonged by the grand trunk road to Peshawur. 

Another railway line extends from Allahabad on this 
base to Jubbulpore and Bombay, nearly parallel to the 
remoter line going from Lahore to Mooltan. 

The European forces of this command are stationer), 
with few exceptions, at the bottom of the Ganges plain, 
near the chief cities on the rivers. 
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Descending the Indas, the Bombay Presidency is STaasota awb 
entered through the Sinde division, where 293 Europeans DrnMBnTioM. 
ire stationed at Hyderabad, the summit of the delta of 
the Indus, and 1,219 at Kurrachee, with 841 natives at 
the former, 773 at the latter station. There are 83 
jfficers, 1,512 Europeans, and 4,155 natives, including the 
Vontier brigade in Sinde, lying between the Suliman range, 
with the Belochs on the north-*\vest and the desert on the 
south-east. 

The force in all the Bombay presidency, — including 
465 Europeans, 2,380 natives in the presidency division, 
— consists of 12,198 Europeans and 29,681 natives. They 
are commanded by 852 officers. 

The northern Bombay division, extending over the 
Cutcb and Guzerat from Sinde to Poona, has 90S Euro- 
peans at Deesa on the Bunnass, 302 at Ahmedabad, 60 at 
Surat, and 46 on Mount Aboo, making, with the troops at 
two more stations, 1,318 non-commissioned officers and 
men, besides 5,940 natives, at the same stations, at Baroda, 
Bbooj, and elsewhere. 

The Mhow division, of 3,478 Europeans and 4,527 
natives, occupies a central territory intersected by the 
Aravulli and Vindhya ranges of mountains, whose waters 
flow into the Nerbudda and the Chumbul. The territories 
of Holkar, Sindia, and the warlike Rajpoots lie around 
the stations, of which Mhow, near Indore, is held by 
3,680 Europeans, Nusserabad by 1,060, Neemuch by 564, 
and Ajmeer by 6l. The railway from Agra to Bombay 
goes through this country, south of the desert, but parallel 
with the distant Indus, 

The Poona division carries us further into the tropics, 
but higher over the Deccan and the Ghauts ; it surrounds 
the presidency, and holds the ancient seat of the Mah- 
ratta power with 2:^5 officers, 3,323 European non-^com- 
missioned officers and men, and 6,515 natives. Of the 
Europeans, 1,850 are at Poona, where the Peishwa resided, 
438 at Kirkee, in its vicinity, 724 at Ahmednuggmv 215 
at Sattara. 

The Belgaum division, further south, but north of Goa, 
consists of 98 European officers, 1,132 men, and 3,794 
natives ; the Europeans being at Belgaum, the native 
force, with their European officers, at Dharwar, Kulladg- 
hee, Kolapore, and Vingorla, 

The presidency of Fort St. George, Madras, had under 
its command 14,161 Europeans, besides 950 'European 
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Stkdxgtii AND officers, and 39,025 native officers, non-commissioned offi- 

It had two native corps in the Sanger division, which 
has been before referred to, and is also occupied by troops 
of the Bengal force. 

The Nizam, in his dominions of nearly 100,000 square 
miles, and more than 10,000,000 inhabitants, in the centre 
of the Deccan, has a considerable military array, consiatinn; 
of an auxiUary force under British officers, paid by hitii, 
irregulars, and dependants of Ameers. 

The British subsidiary force of 183 officers, 3,l6l 
Europeans, 4,272 Indians, occupies cantonments at Secun- 
derabad, near his capital, at Jaulnah, and other stations. 
The Nagpore force of 86 officers, 1,603 Europeans, and 
2,484-native officers and men, is at Kamptee, Hoosingabad, 
and several detached posts, in a country which was, like 
Hyderabad, recently under the llajah of Berar, and lies 
between the Nizam's dominions and Bengal. 

77 officers, 906 Europeans, and 3,445 native officers 
and men occupy the ceded districts which were detached 
from the Nizam's territory, south of the Kistnah, by 
treaty. 57 officers and 902 Europeans are at Bellary, 

The Northern division, chiefly of natives, is diffused on 
the coast country, extending from the mouths of the 
Kistnah over those of the Godavery and the Mahanuddy 
to the river Dhumrah, which separates it from Bengal. 
The division consisted of 65 European officers, 106 men 
and non-commissioned officers, 5,929 native officers and 
men. 

The Mysore division of 229 European officers, 3,486 
non-commissioned officers and men, and 7,354 native offi- 
cers and men, was stationed chiefly at Bangalore, at 
Mangalore and Cannanore, at Mercara, at Hurryhur on 
the Tumbudra, and at the French Rocks. The Europeans 
are chiefly at Cannanore, on the Malabar coast, and at 
Bangalore, which is 3,000 feet above the sea level, and 
joins Madras by a railway. Seringapatara, Hyder Ali's 
capital, was abandoned on account of its insalubrity. 

The Neilgherry hills are on the borders of the Mysore, 
and of the Southern division, which extends over all the 
southern extremity of the peninsula. 59 European officers 
691 men, and 3,586 native officers and men are in the 
districts of Trichinopoly, Palamcottah, and Quilon. Tri- 
chinopoly is above Tanjore, the fertile delta of the Cauvery, 
on an extensive open plain. 
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The Central division of 112 officers, 2,101 non-commis- STRiswriTH aiid 
sioned officers and men, and 4,0/6 native officers and men, DisraiannoK. 
occupies the stations around Madras. The Europeans arc 
at Fort St. George, St. Thomas's Mount, and Palaveram, 
from which numerous detachments are sent. Two native 
corps are at Vellore and Arcot. 

Since the Burmese wars (1826 and 1852) the province 
of Pegu, east of the bay of Bengal, in addition to Arracan 
and Tenasscrim, is British territory ; and the Pegu division 
consists of 85 European officers, 2,096 European men, and 
4,561 native officers and men. The Europeans are at 
Rangoon, in the delta of the Irawaddy, at Thayet Myo 
above Prome, on the same river, and at detached posts ; 
some of them on the Madras side of the bay of Bengal. 
The native corps are at Tonghoo and Moulmein. 

At the extremity of the Malay peninsula, native corps 
of the Indian army, consisting of 18 European officers and 
1,3/8 men, occupy the Prince of Wales's island and 
Singapore, which command the Malacca straits, and afford 
the protection of the British flag to the surrounding 
people and to the commerce of China. 

A native corps of 14 European officers and 9^8 men, 
from the Bombay presidency, was in China ; and the same 
presidency returns a small native force of 342 in the 
Persian Gulf, at Bushire, at Bussorah, where there were 
factories, and on marine duty. 

A brigade at Aden, on the way to Europe by the Red 
Sea, consisted of 29 European officers, 584 men, and 
1,053 Indian officers and men, 

India has been the centre of military operations carried 
on in the Red Sea, in the Persian Gulf, and in the China 
seas ; and the army, now incorporated with the army of 
the Empire, exists for its defence. This has necessarily 
to be borne in mind in the distribution of the Indian 
forces* 

Mortality of the British Troops in India. 

Having given this brief sketch of the present distribu- ■^^fJ7"[" 
tion of troops throughout India and its dependencies, wc "troops. 

nest proceed to show what is the rate of mortality and 

the effect of this on the efficiency and on the cost of the 

Ilndian army. 
The medical reports, special investigations of the casu- 
alty rolls which we have had made, and a great variety 
of returns, supply the materials for determining the mor- 
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Mo»T4i.iTT talit.y of the European non-commissioned officers and men 
*'teoops!^ in the various arms and in the presidencies, 
— — In a spirit of providence the servants and officers of the 

late Company established funds for the sustenance of 
widows and orphans ; but without adequate data, and 
hence it has been necessary to submit their experience to 
the investigation of several actuaries in London, who 
have at various periods reported on the mortality of the 
members and of the services. These reports exhibit the 
mortality of Indian civil servants, of military officers, of 
wives, widows, and children.* From another source we 
are able to follow the Indian officer home, and to deter- 
mine his lifetime after passing through the perils of India. 
A\'^ith the non-commissioned officers and men we can now, 
for the first time, deal in the same way. 

The variations of the rate of mortality among men 
depend on two great classes of causes ; the first class 
inherent in the organization itself, the second external. 
Thus, under similar circumstances, the force of life de- 
clines, the mortality per 1,000 increases year by year after 
the age of 15. Among females, never exposed to the 
risks of war or of dangerous occupations, it is 7'65 at 
the age of 20 ; 8'94 at the age of 30 ; 9*98 at the age 
of 40 ; 11 '92 at the age of 50 5 21-62 at the age of 60 ; 
49-92 at the age of 70 ; and 118-66 at the age of 80 in 
the healthier districts of England and Wales. The in- 
crease of mortality up to the age of 50 is at the rate of 
about ih per cent, for every year of age, or 16 per cent, 
for 10 years ; so that if the rate of mortality is 10*00 at 
the age of 40, it becomes 10' 15 at the age of 41, and 
nearly 12'00 at the age of 50. After the age of 50, the 
mortality increases annually at the rate of 8"7 per cent,, 
and is doubled in every 8^ years of age. 

• We Lave been able to use some of tbese reports bj Griffith DaTie^ 
anil Neison, ivLicb bave been psiblisbed for private circulation ; ani 
bave particularly to thank Mr. Samuel Brown for the MS. resuJteof 
an investigation into one of the funds, bringing down the inquirj to 
the latest times. Major-General Hanjngton has placed a valuable 
table at our disposal. A valuable series of statistical returns hftvti 
been collected by Sir Ranald Martin in his work on the Influence of 
Tropical Climates. The papers of Dr. Chevers, tlie digest of tLe vital 
statistics of the armies of India by Dr. Ewart, and other publicitionF, 
show the interest that the medical officers of the Indian army tatf in 
the subject. The evidence of Sir Alexander Tulloch, Dr. Balfour' 
tables, and the second army report h.avG' been consulted. We bt^e 
relied much upon the tables in the addenda to evidence whdch h*™ 
been procured for the Commission. 



Sex, and perhaps race, as well as age, are other Inherent MoETAi.iTr 
elements affecting the rates of mortality. Each age or °t^'"p^" 

_ sex is subject to a mortality which may be called natural — 

I in the present state of mankind ; but that natural mor- 
tality is everywhere aufj^mented by bad habits and un- 
favourable conditions. The natural standard is therefore 
undetermined ; but the ascertained rates of mortality 
actually prevailing among large bodies of men will serve 
temporarily all the practical purposes of the exact natural 
standard. 

Now the mortality of men of the soldier's age in the 
healthy parts of England and Wales is such that, on an 
average, 8 die annually to 1,000 living.* 

Eecruits for India undergo careful examination ; and 
when soldiers are attacked by consumption, or any disease 
that is not soon fatal, they are invalided. So that their 
recorded mortality in peace, under such conditions as can 
be commanded for the army at home, should not exceed 
that experienced in the healthy districts of England, which, 
as regards their salubrity, are by no means perfect models. 
Half the population of England and Wales is concen- 
trated in town and city parishes, under many unfavourable 
conditions, and the annual mortality of Englishmen of the 

L soldier's ages is 9 in 1,000. 

■ The mortality of men of the same ages in the un- 
healthiest towns of England, and in the unhealthiest 

» trades, is at the rate of 12 in 1,000, 
Thus the mortality varies in different cases ; and as 
it rises from 8 to 9 and 12, unfavourable sanitary con- 
ditions are discovered accounting for every degree of in- 
crease. The same principle holds in the mortality of the 
British army at home, which was at the rate of 17 per 
1,000 annually, and is now declining in proportion as the 
causes of disease are abolished or mitigated. 

The mortality of the non-commissioned officers and 
men serving in the British army abroad in the four years 
1857-60 was at the rate of 41 in 1,000; of the officers 
the mortality was 30 in 1 jOOO.f 

The annual mortality of officers serving at home and 
abroad was 17, of non-commissioned officers and men 33 






* 7' 7 per 1,000 is the exact proportion. See Tables by Dr. Fart- 
in Appendix to Report on Sauitary Condition of the Army, p. 521, 
and EvidencG, p. 12. 

t Begi8trai--Generara Keport for 1860. 
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in 1,000 during tlie years 1839-53, of European peace.* 
Sir Alexander TuUoch gave in his evidence a series of 
"War Office returns of the strength, deaths, and mortality 
of the Royal army in India during 39 years, 1817-55, 
from which it appears that the mean strength in the three 
presidencies was 20,332, and the deaths 55,584, so the 
annual rate of mortality was 70 per 1,000. The Mah- 
ratta, Pindaree, Burmese, Afghan, Sinde, Sutlej, Punjab, 
and Chinese campaigns account, according to his estimate, 
for 10 of the 70 annual deaths.f 

Those who are conversant with military statistics are 
well aware of the difficulty of obtaining results at once . 
exact and precise. This difficulty is increased in India, 
and the necessary calculations are further complicated by 
the distribution of European officers among the native 
corps, by the mixing up of officers and men, or of the 
Royal army with that of the late Company, or of men at 
home in depot with men in India, and by the confusion 
of invaliding from disease with the discharge of soldiers 
whose terms of service have expired. The medical 
returns for some time appear to have included only the 
deaths in hospitals. 

After carefully examining all the documents at our 
disposal, we selected for aiudysis the nominal rolls of 
strength and casualties at the India House relating to the 
late Company's European troops. The collection of 
annual casualty rolls at the India House was " compiled 
" upon the principle of accounting for every man becom- 
'* ing ineffective in the year." Verified by the signatures 
of the commanding officers and adjutants of corps, the 
rolls are perfectly intelligible and substantially correct j 
they have been, therefore, analysed elaborately for the 
purposes of this inquiry. The troops of the Company, 
unlike the Royal army, served only in India, where they 
remained until death, or until they returned home. 

The deaths in the 57 years 1800-56 anaong all the 
Company's non-commissioned officers and men, including 
invalids in India, amounted to 40,420, out of an aggregate 
of 588,820 years of life, obtained by adding up the average 
annual strength in those years ; so the annual rate of mor- 
tality has been 69 in 1,000 during the present century. 



• Appendix to E«port on Sanitnry Condition of Array, p. 521. 
f Soe p, 319 of Evidence ; and pp. 178-186 of Evidence before Com- 
•fiission of Inquiry into the Organizatioa of the Indian Army, 1859. 
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The mortality rate was 88 high as 134 in 1804, in the Mohtautt 
first Mahratta war, and it was as low as 41 In 1852. It "tboo™" 
was high again in the years of mutiny, and it has been — 
subsequently lower than the Indian standard. From the 
rate of 55 in 1770-99, the rate rose to 85 in the 30 years 
1800-29; and the mortality fell to 58 in the 2? years 
1830-56; so that the death-rate of the British soldier 
since the first occupation of the country down to the 
present day has oscillated round 69 per 1,000. 

If the mortality is set down at 69 in IjOOO, it follows 
tliat, besides deaths by natural causes, 6I, or, taking the 
Enrrlish standard, 60 head per 1,000 of our troops perish 
in India annually, Tt is at that expense that we have 
held dominion there for a century ; a company out of 
every regiment has been sacrificed every 20 months. 
These companies fade away in the prime of life; leave 
few children ; and have to be replaced, at great cost, by 
successive shiploads of recruits. 

The Rates of Mortality at different Ages in India. 

To determine the rate of mortality among British jionTAurif at 
troops in India, of different ages, as well as of different "'^^om"^ 
terms of service, the returns of the 10 years 1847-56 have —^ 
been used. The mortality in the Bombay and Madras 
presidencies was much lower in those years than it had 
been previously ; and the Table includes the non-effectives 
- — invalids, pensioners, and men on the town major's list — 
at advanced ages. The mortality of war in India is, 
therefore, relatively unimportant ; and we can appreciate 
the effects of the ordinary causes of mortality on men of 
all ages, from 10 to 75- 

The mortality of boys, and of all under the age of 20, 
is much lower than it is ever afterwards; and other evi- 
dence shows that young men in favourable circumstances, 
and children with proper care, suffer less than adults in 
India. 

The mortality per 1,000 at the age of 20-26 is high Seo Table irj 
(56-4); at the next age (25-30) it is less (48-8); and [P-l^SiJoa^],-^ 
then it rises gradually to the age of 40 ; at the age of 
40-45 the mortality is again higher (6l'6) than it was at 
the earlier age of 20-25 ; the mortality afterwards falls. 

It is worthy of remark, however, that the excess of 
mortality in India is nearly the same at all the seven 
quinquennial periods of age from 20 to 55, except at ihe 
first and the fifth, when the recruits join and leave their 

B 2 




Tables 12 
and 22-25 
[p. l^Opost}. 

Table 22. 
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Table 25. 



Mortality at corps in greatest numbers. This points to the influence 
AoEa. of the term of service, which we have also investigated, 
and seems to justify the inference that the fatal causes 
in operation produce nearly the same fatal results in 
India at all the ages, from 20 to 55, among men exposed 
to the same extent to their influences. 

From the age of 55 the excess grows less, and at 70 
and upwards the old men die nearly at the same rate in 
India as in England. Although the facts at the extreme 
ages are few, it is evident that the men of the middle ages 
are, under present circumstances, the greatest sufferers. 

From the rates of mortality we have had a life table 
constructed, and the mean duration of life, as well as 
the value of annuities dependent on soldiers' lives in India, 
can be deduced. These mortality and actuarial tables have 
been prepared by Dr. Farr. 

The mean after-lifetime, or, as it is sometimes called, 
the expectation of life at the age of 20, is 17' 7 years in 
India, 39"5 years in England; so life is shortened by 21*8 
years. 

An annuity is at the age of 90 worth 12 years' purchase 
on a soldier's life in India, or less by 10 years than an 
annuity on an average life at home. 

What is the effect of residence in India on the after- 
lifetime of men who return to England at the age of 40 ? 
We have the means of determining this effect by comparing 
the after-lifetime of the Indian Table with that of the 
pensioners who have served in India.* 

The after-lifetime at the age of 40 is 15 years by the 
Indian Table, 22 years by the Table of Indian pensioners 
resident for the greater part in England, and 26 years by 
the English Life Table. 

Influence of Term of Residence in India on the Rates 

OF Mortality. 

Iktxuexce op This involves the important question of acclimation. In 
So^T^^rW"" the Table 4 the facts for 1847-56 are arranged with 
— reference to the soldiers' years of service ; and it is evident 

• The Life Table for tlie Indian pensioners has been deducod from 
the facts supplied by Mr. Robinson in the Appendix to a War Office 
Eeport. The great irregularitiea observable m the probabilities of 
living a year, as given by Mr. Robinson, are evidently accidental, and 
are partly refcrrible to the state of the pensioner when he is placed on 
the list. The Table is, therefore, gra.'Ju;ited by the method of difibrences 
the loaarithms, so as to s'lva a uniforni series. 
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that the mortality (65*2) during the first year of residence 
is higher than it is subsequently. It decreases gradually, 
and becomes sensibly less in the filth year, 44*1 ; it then 
rises slowly, and is 47*0 at the second quinquenniad (5-10); 
52*8 at the third. The reduced number, 43*0, at the fourth 
period of residence (15-20 years) arises probably from the 
elimination of the sickly by invaliding, which then becomes 
active (6 per 100). This, however, although it takes 
away a fourth of the numbers annually, does not prevent 
the mortality, partly from advancing age, rising to 62*5 
per 1,000 in the last periods of service. 

It is evident that when men are exposed to the opera- 
tion of very unhealthy places, many of the weak are cut 
off at once; while of the survivors some are exceptionally 
left capable of resisting the local poison, and others are so 
enfeebled by its influence that they rapidly succumb. 
These two sets of causes in conflict are nearly in equiU- 
hrium in India, so that the mortality always remains high; 
and if acclimation in the ordinary sense takes place, it is 
at advanced ages. The causes which destroy Englishmen 
in India, like arsenic or any other poison, do their fatal 
work in every year of age and of residence j and indeed 
the zymotic agents which produce cholera, dysentery, liver 
disease, diarrhoea, and fever in all its forms comport them- 
selves like organic poisons. 

This view is confirmed by a new combination, in which 
a Table shows the mortality in different years of service 
among those entering India early and late in life. But, 
upon the whole, early entry into India appears to be an 
advantage not only at first, but in after-life. 

It is further evident, from a comparison of the mortality 
in the several corps and presidencies, that the mortality in 
India depends on the intensity of zj'-motic poisons, and the 
time at which the men are exposed to the influences rather 
than on the incident that they have resided one, two, ten, 
or more years in the climate of the tropics, 

IjT\t:8 wasted m India in each Yeah of Service. 
It is possible to exaggerate the waste of life in India, Lives wASTiS" 
and this has sometimes been done by assuming that the ^"^ ^*^ ^^*^ 
reduction in the numbers is due to the deaths alone in 
such cases as the following : " Of the troops which Sir 
" Abraham Shipman brought with him to Bombay in 1662, 
*' there remained in 1664 only 93 o'ut of 500." ** At the 
" time of Major Kilpatrick's death, in 1757, only 5 of the 
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" 250 soldiers who accompanied him from Madras in 
" August of" the previous year survived him."* A return 
handed in by Brigadier-General lltissell throws some light 
on the reductions. Out of the 1,064 non-commissioned 
officers and men of his regiment (the 84tb) who landed at 
Moulmein in 1842, only 93 landed in England on its return 
in 1859 ; thus the numbers were reduced from 1,064 to 93 
in the 17 years, and the regiment was almost completely 
renewed in India. It was joined by 1,248 recruits, and the 
deaths were 817- Now had the mortality been uniformly 
5 per cent, per anuum (and the witness said it had been 
3 per cent, for 14 years prior to 1857), the original num- 
bers would only have been reduced in this case, by death, 
to 455. There are, besides death, many casualties which 
reduce the corps in India, and we shall shortly advert to 
them. 

Again, the author of the useful book on the "Vital 
" Statistics of the Anglo- Indian Armies," ''demonstrates'* 
that the European army in India has hitherto disappeared 
in about 13^ years. This follow^s, he infers, from the fact 
that the mortality and invaliding are at the rate of 7 '4 per 
cent., while in reality 1,000 men would only be reduced, 
at that rate, to 368 in 13i years,"|' 

We have the means of determining from the returns of 
the 10 years the casualties by death, by invaliding, and by 
other causes, in the late Company's European troups ; and 
the results are shown in the Tables 5 and 6. The Table 6 
has been constructed from the facts in Table 5 by the 



* Moore, Health in the Tropics, pp. 50, 51. 

f This cakulatioii haa been adoptod by other writers, and its fallacy 
ia not immediately obvious. But assuming that the rate remains 
uniibrm, and ia such that uut of every 100 alivo at the beginning of a 
year, 10 will die, &c.j in its course, then the numbers will he reduced 
to 90 at the beginning of the next year; and, if the rate remaia tho 
same, nine, that is 10 per cent, of 90, will die ia the second year; but 
upon the hypothesis of Dr. Ewtirt 10 will die evei'y year uiitil the 100 
have expired j that is, 10 out of 90 will die in the aeeond year, 10 out 
of 80 in the third year, and so on until, in tho tenth year, 10 die out 
of 10 living, that is, the deaths, instead of being uniformly 10 per eent. 
on the strength, will be made by this procedure at last 100 per cent., 
which ia contrary to the hypothesis of a uniform rate. Let « be any 
number living at any moinont, and p be tlie fractional proportion living 
a year, then np^ = the numbers surviving at the end of x years on the 
hypothesis of a uniform rate. lu the above case ?i = 100 and np'' ^ 100 
X {■9)1*'= 35 nearly. This accidental oversight must not deprive 
Dr. Ewart of tho credit due to him for his useful work ; which baa been 
compiled with care. (See Digest of Vital Statistics, by Dr. Ewart, p. 20,) 
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same methods as are employed m constructing life tables, liveb waoteb 
for there is no simpler method of obtaining accurate results. "f^A^HTBin. 

It will be observed that 100,000 men are reduced to 'f^ble 6 
9,604 in 20 years of service, by 90,396 casualties of every [p.l76posty 
kind ; 40,447 by deaths in the service, 14,62/ by inva- 
liding, 3,558 by purchasing their discharge, 8,9/2 by the 
expiration of their terms of service, 968 by promotion, 
5,724 by transfers to, the town major's list, 13,976 by 
transfers to other corps, 1,818 by desertion, and 306 by 
other causes. The half of the deaths (21,499) takes 
place in the first five years ; and the numbers invalided 
increase slightly in each quinquennial period. 

The decrement, year by year, of the force in India is [pAJdpott'}, 
shown in the annexed Table 7, in which it will be seen 
that 1,000 effectives are reduced to Q6 in 20 years. Now, 
the 1,064 men of the 84th were reduced to 93 in 17 years ; 
and this, while it agrees very closely with the tabular 
results, points to the fact that the Queen's regiments are 
reduced more rapidly than the Company's by the shorter 
terms for which the men enlist. 

The mean term of ser\ace in India, immediately deduced 
from this Table, is 8*6 years,* and 1 1 recruits are required 
annually to every 100 men.f To maintain an army of 
85,856 men, 10,000 annual recruits are required, even 
where the term of service is as prolonged as it was under 
the late Company's regulations. The recruits entering are 
reduced to less than half their original number in eight 
years ; their probable term of service was, therefore, between 
seven and eight years. 

The half of a regular array so constituted consists of 
men who have served less than six years, and not more 
than a fourth of the men are veterans of 10 j^ears^ standing, 
on whom the discipline and solidity of an army greatly 
depend. 

It is evident that the recruiting is more ditEcult, and 
that the losses from other causes than death are greater in 
an unhealthy than in a healthy army, for the invaliding, 
the desertion, and the discharges from all causes are 
influenced by sickness. 



* The sum of the col. (fj.) — " '^^ divided by l^ =■ the ayera.ji;e term 

c£ service among the eSective noa commissioned officers and raDk aad 
file serving for 20 years or less. 

■)■ The number ot" annual recruits is obtftiiied by dividing the strength 
by the average number of years' service. 



tiTus WASTED "W^'e have constructed two other Tables, the one showing 

EAB. y^^^ ^^^ same number of recruits (100,000) would be 

Tables 8 &9 reduced year after year by death alone, and the other 

[jpA77 postl^, showing the reductions by death and invaliding together. 

By death alone 1,000 would be reduced in 20 years to 

344; by death and invaliding to 2 16 ; by death, invaliding, 

and other causes, as we have seen, to 96- 

Out of 1,000, by the Table 9, it appeal's that, if none 
were discharged except by death, 656 out of 1,000 would 
die in 20 years; while by Table 6 it appears that out of 
the 1,000, only 404 die in the service; hence it follows 
that if the same rate of mortality rules out as rules in, 252 
of the discharged will die in the 20 years out of the service. 
Diagram The waste of life in India is illustrated in the diagram, 

[p. 7 (tnte]. ^yhere it is contrasted with the decrement of life at home. 



Nature of Fatal Diseases and Attacks of Sickness in 

India. 

NirunEor The great endemic diseases of India, those which injure 
isEABEs, ^i^g health or destroy the life of the British soldier, are 

and epidemic 
itself on the 



fevers, dysenteries, diseases of the liver, 

cholera, which has for many years engrafted 

endemics of the country. Compared with these all other 

diseases are of minor extent and importance. 

The four diseases here mentioned are almost exclusively 
diseases of the sultry plains of India, and when any of 
them are found in the elevated lands they are generally 
modified in degree and reduced in proportionate frequency, 
certain forms of bowel complaints, when the sufferers are 
removed from the plains to the high grounds, being the 
only exceptions. We shall notice briefly each of these 
diseases. 

Femrs. — Sir Ranald Martin states that remittent fevers 
are found almost everywhere throughout the East Indies, 
varying in their intensity and in their complications 
according as they occur in deltas, along marshy banks, or 
at the embouchures of rivers in plains extending from the 
bases of mountain ranges, termed " Terrais," in partially 
inundated or irrigated lands, or in tracts traversed by 
percolating streams, or occupied by jungles, or in certain 
low hilly districts. The seaboard, especially where there 
is jangle or salt marsh, and the adjacent islands when of 
a jungly or marshy nature are peculiarly pestilential, and 
so are often drying-up marshes and drying-up beds of 
rivers. 
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Of the various obstacles which bar the colouizatiou 
of the white man in tropical regions, and of the many 
causes which reduce t!ic strength of our armies there, 
remittent fever is the principal. 

Sir R. Martin states that out of a British force of 
25,431 men serving for eight and ten years respectively 
in Calcutta, Chinsurab, and Berhainporc, all in Bengal 
Proper, there occurred 13,596 cases of fever; that in the 
healthier upper provinces of the same Presidency with 
diseases generally of less degrees of scverit}^ out of an 
average British force of 23,731 men serving there during 
vSeven years, there occurred 14,159 cases of fever, and 
that throughout India, 50 per cent, of all the admissions 
into hospitals are from fevers, while in the Presidency of 
Bombay, amongst persons of all classes, castes, and 
countries, fever causes about 40 per cent, of the total 
deaths. 

But besides the great prevalence, pci'sonal suffering, 
and immediate risk to the life of the sohlier under fever, 
the disease entails more or less disposition to relapses, 
with more or less after danger, according as the original 
fever may have been more or less malignant in its nature. 
Added to these circumstances again, it is found that 
diseases of important organs, the consequences of mala- 
rious fevers, occasion much of the subsequent sickness, 
mortality, and invaliding among British troops serving in 
India. 

Dysentery and Diarrhma. — Next to fevers in frequency, 
but more fatal, comes the dysentery of India. In ita 
causes it is intimately associated with tropical fevers, remit- 
tent and intermittent; so much so that where fevers are 
present dysentery is never far off. " Dysentery," says 
Sir Ranald Martin, " has occasionally been found to 
" assume a malignant character in low damp situations, 
" so as to prove very deadly ; but on removal of the 
" sufferers to elevated sites and a better air, the disease 
" has been rendered amenable to treatment." 

He describes the dysentery of India as most prevalent 
in the plains and during the hot and rainy seasons. 
" Out of an aggregate British force of 25,433 men of 
" Her Majesty's army serving in periods of eight and 
" ten years respectively in the stations of Calcutta, 
" Chinsurah, and Berhampore, all in Bengal Proper, there 
" occurred 8,499 cases of dysentery and diarrhoea. The 
** climate of Lower Bengal has always been very un- 
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" favourable to European health as cooipared to Upper 
" India; but, making allowance for all circumstances, 
" including the ill habits of life of the soldiery, the amount 
'■ of sickness from dysentery and diarrhoea here exhibited 
'* is enormoua." " In the presidency of Madras, again, 
" out of an aggregate British force of 82,342 men serving 
" there from 1842 to 1848, there occurred 10,531 cases of 
" dysentery and 9j1S9 cases of diarrhoea, making a total 
" of 19>720 cases of bowel diseasCj exclusive of cholera, 
" It thus appears that next to the malarious fevers of 
" India, bowel complaints are the most prevalent, while 
'* the dangers to health and to life from these last are 
" even greater than from fevers." Sir R. Martin further 
states that amongst British soldiers 1 1 cases of dysentery 
occur to 1 amongst the native soldiery. In acute dysen- 
tery, as in malarious fevers, there is much present danger 
and suffering, and when the disease is not arrested at once, 
chronic suffering extending over years, or the prospect 
of death more or less distant in the hospitals, is all that 
remains to the soldier. The case is described by the older 
army surgeons as presenting "a spectacle of distress of as 
" pitiable a kind as can be found in the history of human 
" suffering." Invaliding and death are the last events, 
and most of the casualties which occur amongst sick 
soldiers on the voyage homewards from India are from 
chronic dysentery. 

Diseases of the Liver. — Sir Ranald Martin states that, 
whether as original or secondary affections, diseases of 
the liver are a very frequent and vtry important class of 
diseases in the East Indies. He adds that no official 
returns, under special heads, afford accurate information 
as to the actual frequency of liver diseases ; for when 
these last occur as complications with, or as consequences 
ofj fever, dysentery, diarrhoea, or cholera, the cases are 
generally classed and numbered under the head of the 
primary disease. *' It thus happens," he says, " that the 
" numerical hospital returns do not yield anything like an 
" approximation to a true estimate of the existing amount 
*' of hepatic diseases." *' Acute inflammation of the liver," 
he states, " is essentially a disease of the hot plains ; and 
" its severity may be judged of by the fact that the 
" chance of death is greater from one such attack than 
" from 13 of fever of the various forms, as they ordinarily 
" occur in India." 

In acute disease of the liver the dannjer to life is so 
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mmineut that the case mustj within a few days, terminate 
in a recovery more or less complete, or in death ; while 
the chronic form of this malady, the injury to healthy and 
the protracted distresses are very great. 

He further states, that out of an aggregate British 
force of 211,993 men serving in Bengal from 1812 to 
1832, there were H,015 admissions into hospital on ac- 
count of diseases of the liver, of which 924 died. From 
1833 to 1854, out of an aggregate force of 331,775 men 
serving in the same presidcnc}', there were 18,765 admis- 
sions and 1345 deaths from liver diseases. 

Epidemic Cholera. — Epidemic cholera is the most acute 
of all acute diseases, and, like the last mentioned, it 
always ends in the more or less immediate recovery, or 
in the death of the sufferer. 

This disease has been known to prevail as an occa- 
sional epidemic at different years, seasons, and places 
throughout India from 1774 to 1817; and there are 
authentic records of its existence in Batavia so far back as 
1629, The symptoms described at the different times and 
places leave no doubt as to the sameness of nature of the 
disease, Qot to mention its uniform and great mortality. 

But in India, since 1817* cholera has engrafted itself on 
the endemics of the soil, and has become a disease of 
annual recurrence at many of our large stationsj com- 
mencing generally at the beginning of the hot season, but 
sometimes in the rainy and cold season. It has proved 
everywhere, all over the world, the same disease, with 
the same mortality whenever it has fastened on a conge- 
nial soil ; and its great tendency is to attack populations 
living in low, damp, crowded, and ill ventilated situations, 
especially if supplied with impure water ; while the pro- 
portionate mortality amongst those attacked has been about 
the same, whether at the lowest levels or on the loftiest 
mountains. 

Here, however, there exists an important distinction, 
that while the proportionate mortality of those attacked 
is everywhere the same, the proportiouate numbers seized 
in high and low situations differ most widely. Cholera 
and epidemic diseases in general are of rare occurrence in 
the elevated ranges of India, where the water is compara- 
tively pure. 

Troops, both European and native, while on the march, 
have been observed to become more liable to seizure by 
this disease, and when the attacks have occurred in 
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cantonnients after the march, it has been found that the 
virulence of the epidemic has been proportionate to the 
length of the inarch. 

As regards the comparative mortality Sir Ranald Martin 
states that out of every 100 deaths of Europeans serving 
in the Presidency of Bombaj^ between 1830 and 1846, 
the proportions of deaths attributable to the four great 
endemic diseases were as follows :— 

Fevers - - - 23-054 

Dysentery and Diarrhoea - - 32"441 

Diseases of the Liver - - 9'597 

Cholera - . - - 10-320 

We have the mefins of comparing the deaths of soldiers 

from each disease in the Bengal presidency with the 

TaWes> with deaths of men from the same disease at home. The 

periods are for the 16 years (IW30-45) in Bengal ; and for 
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p. 576, the seven years (1848-54), including the two years when 

cholera was epidemic in England. The annual rate of 
mortality was 10 per 1,000 in England, and 67 per 1,000 
in Bengal, of which 58 per 1,000 was by zymotic diseases. 
The fevers, ague, remittent and continued, killed 17 men 
in 1,000; dysentery and liver disease, 20; cholera and 
diarrhoea, 18. Delirium tremens, catarrh, syphilis, rheu- 
matism, and scurvy were also much more fatal in India 
than in England. Among constitutional diseases, the 
deaths from phthisis, scrofula, and cancer were fewer in 
Bengal than in England ; but these cases are of long^ 
duration, and are precisely such as are sent home on the 
invalid lists to die. 

Of diseases affecting particular organs, apoplexy' is the 
most fatal, and 3 deaths per 1,000 are referred to that 
disease, which at the age of the soldier is exceedingly 
rare in England. The frequent pneumonias are, probably^ 
of a congestive character, or are like bronchitis, connected 
with influenza. Enteritis, phlegmon, ulcer, ileus, jaun- 
dice, and spleen diseases are either masked zymotic 
diseases, or their common sequels. 

The deaths from wounds are most numerous in India, 
but these deaths and all the deaths by violence in the 
return are less ("8) than 1 in 1,000, and less than the 
deaths by violence among the civil population of England 
(I'O), The medical returns under the old arrangements 
included only the deaths in hospital, and they did not 
include the killed in the field, which should be added. 
The two series of facts in the Table are strictly com* 
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parable, and sbow clearly enough how much of the mor- Natueeof 
tality of India is due to a few diseases, which are rendered ■™^8- 
fatal hy well-known causes. 

The fatality of these diseases to our armies in India is No. i, p. 576, 
rendered evident to the eye in the two diagnims. 

It is worthy of remark that nearly all these diseases 
fatal in India are accompanied by profuse discharges, with 
which the air, water, bedding, linen, closets, walls of hos- 
pitals and barracks become more or less infected. In a 
common building the materies morhi comes into contact 
with all the Inmates. 

In comparing the proportion of attacks of illness 
among British troops in India with that among men at 
home, we find that the East India Company formerly 
employed 2,461 labourers in London, and during the 10 
years that observations were taken by the medical officer, 
246 in 1,000 were attacked by illness annually ; or each 
man was liable to one attack of illness of some severity 
every four years. This agrees with other observations, 
and includes cases of sickness of such gravity as disables 
artizans from ibllowiug their ordinary work. In a Liver- 
pool society, out of 1,000 members, 320 applied 400 times 
in the year for sick pay, and were treated by the surgeons, 
who also attended 350 more for slighter ailments, making 
750 annual attacks of sickness, such as doctors attend to, 
among 1,000 members.* 

Syphilis is not included in the returns of the friendly 
societies. 

One thousand British soldiers at home experience about 
1,000 attacks of sickness in the year, but in India the 
soldier's sickness is doubled. To one illness of the labourer, 
the soldier is liable to four, of at least equal severity. 
Thus, irom a return supplied by Dr. Balfour, it appears 
that the 16,850 troops of the line in Bengal furnished the 
hospitals with 172,388 cases in the five years 1850-4, 
when 4,461 cases terminated fatally. A battalion of 1,000 
men sent j^early on an average 2,04.5 cases to the hos- 
pitals ; each soldier in India was exposed, therefore, to 
two attacks of illness in the year, instead of one. At 
Peshawur, during the same period, the admissions into 



■See article "Vital StaHatics" in McCulloch's Statistics of tho 
British Empire, vol. 2, p. 589. According to Mr. Neison the number 
(if members sick during cu.ch year at Llie solJicra age is 220 per 1,000 
in friendly societiee. Contributions to Vital Statistics, p. ItiO. 
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hospital were 3,635 annually to 1,000 men, and in the 
hill stations of Kussowlie, Subathoo, and Diigshai, the 
admissions into hospital were at the rate of 1,783 per 
1,000. The returns which Sir Alexander Tulloch gave 
in show that the attacks of sickness ranged from 988 to 
3,22.5 per 1,000 men at different stations. 

The attacks of sickness were sometimes slight ; but 
in a large number of cases they were severe, painful, 
and fatal. Of the cases in the Bengal presidency before 
referred to, 753 535 were fevers, and 32,7/1 were dis- 
eases of the stomach, liver, and bowels, of which 2,517 
were fatal. Add the 918 deaths by fevers, and the 
aggregate of 3,433 deaths leaves 1,021 referrible to other 
diseases. 

Life-loss and Sickness in War. 

The mortality of the army from disease in India has 
always hitherto been raised by war. I'his is evident 
upon inspection either of the mortality among the Com- 
pany's troops, or the Queen's. The Company's European 
troops died at the rate of 85, 134, and 101 per 1,000 in 
1803-4-5 ; the period of the Mahratta war.* In the wars 
of the Marquis of Hastings, the mortality of the troops 
rose to 90 and to 11/ per 1,000; in six of the years 
1813-21, the annual mortality exceeded 90 per 1,000. 
In the Burmese war of Lord Amherst, the mortality 
of the Europeans was at the rate of 113, 106, and 130, 
in the three years 1 824-6, Since that the Company's 
forces have been healthier in war; in the Afghan and 
Sikh campaigns their mortality has not exceeded 70, 80, 
or 84 per 1,000. The whole army is rarely engaged ; 
consequently the effects of a war are partial, and fall 
upon particular regiments. Thus in the year 1843 the 
mortality of the Queen's troops was at the rate of 109 
per 1,000 in Bengal, but did not exceed 46 in Madras, 
and 71 in Bombay. The Queen's troops in 1840-8, out 
of a force varying from 8,000 to 12,000 in Bengal, lost 
numbers ranging from 781 to 2,213 annually; and the 
mortality frequently exceeded 10 per cent. It is impos- 



* The troops lad sometimes salt provisions and drank hard. Sueh 
paBSEigea as llie following meet the eye in the Wellington Despatches : — 
" Urge the gtatlemen there to send forward 3,000 or 4,000 gaJlons of 
arrack. * ♦ • gait proirisions will also be much required, as 

the Bombaj slieep contractor had failed entirelj." — Camp at Poona. 
15th May 1803^ vol. v. p. 576. 
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sible to read the losses of particular regiments in the war Iave 
of the mutiny without being struck by the inextinguish- "^^' 
able valour of the British soldier ; but it was disease, and 
not the enemy that killed him. For out of 9.467 men 
dying among regiments in India prior to the iniitinyj or 
sent out in 1857-S, only 586 were killed in action or died 
of wounds. All the evidence goes to show that the mor- 5563. 
tality in the wars of India is chiefly from the diseases 
before referred to ; and that the diminution in the mortality 
of wars before the mutiny was due to improvements in 
the sanitary arrangements. The battles in Sinde and the 
Punjab were as fiercely contested as any in which English 
troops have ever engaged native forces. 

Inefficiency in the Ahmt of India frOxM Sickness. 

Of 1,000 of the East India Company's labourers in l^efficjexct 
London, 16 were constantly sick, on an average at the SicitM:8&. 
ages 20-30 ; and in the friendly societies of England the — 
amount of disability among artizans is nearly the same 
at the same ages. At the next decenniad the proportion 
of constantly sick becomes 1/ or '20 in 1,000.* It was 
calculated by Mr. Annesley, the author of a standard 
work on the diseases of India, that 100 sick out of the 
same number was a normal state in India ! This im- 
portant element has not hitherto been snflicicntly attended 
to in the army statistics ; f and as we have not the new 
returns, recently introduced, it is impossible to show how 
much of the inefficiency is caused by each disease. Several 
diseases, such as rheumatism, ophthalmia, and syphilis, 
which arc rarely fatal, cause a great deal of inefficiency, 
of which the admissions into hospital furnish a very in- 
adequate measure. On the other hand some fatal diseases, 
such as cholera and consumption, produce very different 
amouuts of sickness ; for a fatal case of consumption lasts 
two years, of cholera two daj'S. 

The Table shows that, on an average in the stations 
of Bengal, 84 men in a battalion of 1,000 were constantly 



• McCalloch'si StfltieMca of British Empire, art. Vital Rtatistice, 
p. 582 and p, t587, and authorities there cited. See also Ratcliffe on 
Sickness of Members of Friendly Societies, 1862. The ohservotioTis on 
tlie East India Company'i lahourers ia Loudon extended orer the 10 
years 1823-33. 

t The new English syetem had not at that time been introduced in 
lodia. 
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ismmoiEiicT in hospital,* We have not illustrated this hy a diagram, 
SicK^ss. but it is easy to conceive the facta ; 1,000 men are at a 
-^— station ; 84 of their number are sick in the hospital, where 
69 die annually. 

With this amount of sickness, an army of 70,000 British 
in India has, so to speak, a vast hospital of 5,880 beds 
constantly full of sick, and loses yearly by death 4,830 
men, or nearly five regiments. 

Cost of the British Soldier in India. 

c^roFTHE The military expenses of India for the year 1856-? 

" amounted to 13,322,859/., including the home charges for 

recruits, transports, and ineffectives. Deducting 166,386/. 
for the local civil corps, 13, 156,473^- remain. f 

The European officers and men in India in 1856 were 
45,104, to which should be added, perhaps^ 9*021, in 
dep6ts at home or on their passage, 'making 54,125 in 
the pay of the Indian Government. J 

The financial accounts do not enable us to determine 
directly the cost of the European force, as the expendi- 
ture is mixed up with that of the native army. But an 
approximate estimate can be framed. The native non- 
commissioned officers and men in the year were 235,221, 
The ratio of the cost of the Europeans to that of natives 
may be set down as 289 to 100, or nearly as 3 to l.§ 



• Average annual strengtli, 18,28S ; ruraher constantly sict, l,o42*25 ; 
aimuiLl admissions iuto Lospital, 36,814 ; annual discharges aud deathg', 
36,767 ; annual deaths, 1,040. Sanitarj Statiatics, p. 589. 

t Pari. rail. (.32), IStli Feb. 1861, 

j On Si'pt. 3, 1858, the total strength of the [European] cavalry and 
infantry regimenls in India was 81,971; but only 50,979 were fit for 
duty, 6,616 being &Ick, 11,555 on pas.«a<je out, and 12,821 id the depots 
at home. To 37,595 in India, including the sick, 24,376 vfere away ; 
to 100 present 42 were absent. Colonel Wood says nothing about the 
numbers "on passage home," but in jironouncing the number on 
passage out large, saya. that " when a force ia stationed at a dij^tanca 
from home, there must nhrays be a large number in transit to and 
Jro.'^ The number absent at this period was unusually great, and 
instead of adding 42, we have added 20 per cent, to the numbers 
serving in Lidia. The legitimate purposes of the depot are recruiting 
and training in order to maintain the efficiency of the regiments in. 
India. (Appendix to Keport of Commission on Organisation of the 
Indian AiTny, p, 24.) 

§ In the Appendix to the Eeport on the Organisation of the Indian 
Array (I8-59), p. 55, the cost (including rations, clothing, and other 
charges) of 1.067 non-commissioned olficcrs and privates of an infantry 
regiment of Her Majesty's service is set down at 25,999 rupees 8 annas 
monthly ; and the cost of 1,140 Don-cammissioned ofQcera and man, 
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Consequentij the cost of 235,221 native soldiers is awropTin: 
equivalent to the cost of 81,319 European soldiers. This ^^^^ 
number, added to the 54,125 Europeans, makes the cost 
of the Indian army equivalent to the cost of 135,474 
Europeans. But the total military expenses, 13,156,473/,, 
divided by 135,474, gives Q7f- per man as the annual cost 
of the European force ; or, taking only the Europeans 
servmg in India (45,104), the whole force is reduced to 
126,453, and the cost per man is 104/. 

For our present purpose it may be assumed that lOOA 
a year on an average is expended on the European soldier 
serving in India ; this cost including the cost of arms, 
recruiting, and retired allowances for officers and men. 

The finance accounts of the army are defective, and 
often delusive ; but the various recent reports, and par- 
ticularly the papers by Colonel Baker and Sir Alexander 
Tulloch, on the relative expense of the late Company's Tabl^ 3, 
European troops, throw much light on the subject, which [p. I'^/jo**.] 
has also been discussed with impartiality and judgment 
by Mr. Hammick. We have appended a Table, compiled 
from his, giving the chief results ; for the sanitary state 
of the army is intiaiately linked with the finances of 
India, and influences them to a large extent. 

The frequent errors in estimating the cost of troops in 
India arises from the omission of important items ; indeed 
Colonel Baker omits, in his Table, staff charges in India, 
and the cost of camp equipage, ammunition, arras, stores, 
^junkahs, bedding, hospital attendants, medicines, and 
transport in India, which raise the cost of a regiment 
1,000 strong to 100,000/, 

The annual pay of infantry non-commissioned officers 
and privates is at the rate of 60L ISs. lid., or nearly 
6U. per man; (including clothing, victuals, barracks, and 
allowances); the cost of transport by sea, including officers, 
//• Is. 5d,; of levy money, recruiting, and depots, 
4/. 14a-. 4d. ; and of pensions, 9/. 3a-. 2t/., or in the aggre- 
gate, with the pay of officers, 8U. 12*. 86^., which is raised 
to about lOOL by other expenses. 

It ^vill be observed that the charge for barracks and 
buildings is 13/, 3a-, per man, so that the accommodation 
often men costs 131/. a year! This is a high rent*, yet 

including 1,000 sepop, of a native regiment at 9,606 rupees 14 aunas 
TDOfitlily ; tlic cost of the European h to tliat of the native soldier as 
:2-8915 to 1. Tbe otlier char'jcs not hero brought into account nre 
as^uincd to be iu tbe same ratio. 
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'^ Colonel Baker says he had in his late oflSce of Secretary 
to the Government of India peculiar opportunities of 
knowing the cost of permanent barracks for European 
regiments on the enlarged scale lately introduced, and is 
satisfied that the annual amount will not be less than 
15,000^. a regiment.* Sir Alexander Tulloch quotes a- 
return, on the other hand, to show that the builditig of a 
barrack for a whole regiment 10 or 20 years ago cost only 
22,213/., which implies, he says, an annual expenditure 
of 2,200/. a year. 

The value of a man who, with all his arms, costs the 
country ICO/, a year, reckoned at only a few years* pur-' 
chase, is considerable, and either the loss of his life, or his 
health, or of his efficiency, is not to be lightly regarded, 
especially as it occurs most frequently and inopportunely 
in the field, when his services are required. 



Cost of 
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Pecuniary Cost of Sickness in the Indian Army. 

It may be assumed, as the sick soldier is a serious 
incumbrance in warfare, that the 5,880 sick cost the 
country as much as 5,880 effectives ; if there were no 
sick, the army might be reduced to that extent. And as 
it has been shown that the army expenditure is equivalent 
to 100/. per man, the cost of the sick at these rates is 
588,000/. annually. Deduct 200,000/. for sickness,, 
assumed to be ioevitablej and 388,000/. remain. 

Mortality among Officers of the Indian Army, the 
Civil Servants, Hetirbd Officers, and Pensioners. 

■Mohtautt The Royal army, out of 9,192 officers in the year 1860, 
lost all over the world 244 by death ; and the mortality 
was at the rate of 27 in 1,000. The mortality of the 
3,965 officers of the Royal army serving abroad was 30 in 
1,000 during the four years 1857-bO, including the period 
of the Indian mutiny. In I86I the mortality of officers 
was 16 in 1,000. 

We have no recent returns of the mortality of officers 
serving in India, but there is no reason to believe that the 
rate varied much before the mutiny ; and there is ample 
data for the essential purposes of this inquiry. 

The 20th volume of the Asiatic Researches contains the 
results of an inquiry respecting the law of mortality for 
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• Appendix, to Report of Comuiiasion on Organization of Indian 
Army, pp. 49, 50. 
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British India, The facts, procured Ly the Government, 
were arranged by the late Col. Henderson with clearness, 
and they may be used with confidence. 

The East India Company had on an average., during 
the 20 years 1814-33, serving in India 4,219 military 
officers,* among whom 3,194 deaths occurred; conse- 
quently the annual mortality was at the rate of 38 in 
1,000. Several of these officers were in civil employ, and 
some were on leave of absence; but they were all ex- 
posed to the Indian influences. This was not the case 
with the 1,079 officers of the Royal army, a considerable 
number of whom were apparently at the depots in Eng- 
land | so the deaths were 742, and the annual mortality 
was at the rate of 34 in 1,000. The annual loss of the 
5,298 oflScers of both armies was 197. Now of men of 
their ages in England about 53 die annually ; conse- 
quently 144 officers died every year in India in excess of 
the natural deaths. In the 20 years the deaths at the 
English rate would have amounted to 1,060 ; and as 
3,936 officers died, the excess by violent and unnatural 
causes was 2,876- Of this number 122 were killed in the 
field or died of wounds ; consequently, while the danger 
to which they were exposed on the field of battle was 
fatal to 122 oflficers, the dangers from disease were fatal 
to more than 20 times that number ! 

The diseases were undoubtedly of the same character,- 
and were, in fact, the same as those which kill the soldier. 
And the number of sick officers probably bears the same 
proportion to the deaths as has been found to exist in the 
returns of non-commissioned officers and privates. So the 
number of sick officers in India and on leave of absence 
from ill health is considerable, but it is not returned; and, 
if it were, the loss from the inefficiency induced by disease 
would be only imperfectly represented by the numbers 
on the sick list and absent from the field. 

The value of the lives of officers, and the irreparable 
consequences of their loss to their families, pointed out 
at an early period the necessity of extraordinary measures 
for the promotion of life insurance, and led to the esta- 
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* Each officer, after 10 years' eervice, was entitled to absence from 
India for three years, and to further absence in case of sickness after 
or beftire that term. After 25 years' iervice, 22 in India, ofEcers 
■were entitled to retire on the full pay of their rank. 
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One of the disadvantages to the officer arising from the 
insalubrity of India is shown by the high premium which 
he has to pay for the insurance of his life. Thus, at the 
age of 30, the annual premium of the insurance office on 
a life in England is 2L 4s, lOd. ; on an officer's life in 
India it is 4L to insure 100/. 

The soldier's life is still more precarious, and, allowing 
10 per cent, for expenses, by his life table he would have 
to pay 5/. 15.«. dd. to insure the same sum at death. To 
the same extent as the shortening of life increases the 
risk of insurance it diminishes the accumulation of capital. 

It will be observed that while during a long series of 
years the mortality of the soldier in India was at the rate 
of 69,* the mortality of the officer during 20 years was 
' at the rate of 38 in 1,000. And it appears to be a fair 
deduction from this comparison, that the 31 annual deaths 
in excess of 38 are due to other causes than the climate 
of India ; to which officers as well as men are everywhere 
exposed. We may proceed a step further in this direc- 
tion ; for the civil servants living in the unhealthy and 
healthy districts alike died at the rate of 20 in l,000.f 

The mortality of the Bengal military officers of the 
Company was at the rate of 31, Bombay 39. and Madras 
45, in 1,000. Of the officers of the Royal array in India, 
the mortality was 34 in Bengal, 33 iu Bombajs and 36 in 

Madras.J 

The local disadvantages of Bengal were in those days 
in some way compensated ; and the returns of the military 
funds of the several presidencies confirm this result. 

In order to determine accurately the mortality of offi- 
cers, it is necessary to take their ages into account, as 
their mortality varies with age in India as in England j 
thus it will be seen that the mortality is greater in the 
higher ranks of officers than in the subalterns. 

* During the 20 years 1814-33, for which the mortality of aiScera i 
was 38, the mortality of the nou-comraisHicraed officers and men was 
83 in 1,000. By taking the general rate 69, the case is understated. 

f "In the civil service the per-ccntngo of mortality for tiie last 4f) 
years has been somewhat under 2 per cent, for the first 20 years of 
residence in India, a result far more favourable than that of the other 
services." — [Colonel Henderson, Asiatic Researches, vol. sx., p. 199. j 

J Asiatic Besearches, voL xx., pp. 201-3. 
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The mortality of officers of all ranks, deduced from MonTAi-nr 
the most authentic materials, is civen below : — ^ ajlosq 



Facts supplied by 
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Annual Deaths per 1,000. 




A6« - 


SO 25 


30 


33 


40 


Col. nendoraor, (India) - 
Mr, G. Da^'ie!!, (IikUii) - 
Mr, Ncituii, (ludiu) 

Du. 
Mr. S. Brown, Mudrds Mili- 
tmy Fund. 


1814-1833 
1760-1839 

1800-1847 
1840-1847 
1808-1857 


20 
21 

24 
25 
33 


33 
28 
25 
32 
32 

10 
8 


35 
31 
28 
34 
30 

11 
8 


39 
33 

29 
31 
27 


40 

37 
30 

36 
30 


Men in »U England - - _ . . 
Men in healthy districts of Engliiud - 


9 
7 


12 
9 


14 
10 



The Table may be read thus : the mortality at the age 
20 and under 25 was at the rate of 29 in 1,000 Indian 
officers, according to the return of 1814-33;* at the age 
of 40 and under 45 it was 40 in 1,000. The mortality 
varies in different times and places as its causes vary. 

The rate of mortality in the whole of the civil service 
of Bengal was, according to the returns of Mr. H. 1'. 
Frinscp, at the rate of 21-0 at the age 20-25 ; 20'1 at the 
age 25-35; 2Sv at the age 35-45; and 41-1 at the age 
45-55.f In the Bombay civil service the mortality ranged 
from 24 to 26 under the age of bO.\ The experience of TuHe 16, 
the Madras civil fund from 1/60 to 1853 exhibits a still [p. 185;jos/.J] 
more favourable result. The mortality ranged at the 



• Rgg the annexed Tables 17, 18, 19 [pp. 1S8-9 post]. For other 
returns, see ttin Report of Measrs, FinJiiiaon and Lewis on Bengal 
Military Fund, as wall as Mr. Keison's Reply. 

" Asiatic Researches, vol. xx., [i. 230. 

:: See Report of Griffitli DaYies on Bombny Civil Fund, dated 20tli 
February 1836. In the reports upon the Indian Fund (p. 375) the pro- 
bability of dying is incorrectly called the " rate of mortalki/," so as to 
mislead the unwary reader. Thus, if on an average out of 100 men 
living nt the beginning of n. year there aro ten deaths in the year 
foUoiving, the probability of dying is expressed by the fraction I'^^j, 
which is incorrectly called in the reports ''the rate of mortality;" but 
the rale of mort-iUty is J-J;, for the unmbers living at the end of the 
yeai- are 90, and the years of life aro 90 + 10 half years, which it 
may be ftsaumed are lived by the 10 who died in the course of tho 
year. For the general formula for passing from the probabilltioa o'' 
dying to the corresponding ratio ofmortaUty, see Table 12 [p. llBposiX 

i 
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ages of 20 to 45, from 14 to 18 in 1,000; and at these ages 
the authenticity of the Table is unshaken by criticism.* 

To illustrate the extent to which the insalubrity of 
India affected civiliausj officers, and soldiers in India, we 
take four armies, each consisting of 33,6l5 young men of 
the age of 19- The first array remaining in England ex- 
periences the ordinary, rate of mortality, and loses 2M in 
the first year, 2/6 in the second, 2Si in the third, and 
so on 5 it is reduced to 30,453 men of the age of 30 in 
11 years. The second army loses also 254 men in the 
first year ; and it then lands in India, where it loses 353, 
412, 452 men, as it suffers from the diseases and dies at 
the rate of Madras civilians : it is reduced to 28,916 men 
Table 14, io 1 i years. The third army out of the same strength 
IpASSpost.J loses 254 in the first year, or at the age 19-20; it then 
lands in India, and experiences the same rates of mortality 
as the military officers, and loses 865, 840, 819, and so 
on in successive years until it is reduced to 24,610 in 11 
years. The fourth arm^'- loses 254 in the first year ; it 
then lands in India, and suffering from the diseases of the 
Company's soldiers, it loses 2,052 in the first year of its 
residence In India, 1,811 in the second, and so it is rapidly 
reduced by death to 1 9,6 1 7 in 1 1 years. 

If there is nmch to shock the mind in these contrasts, 
they do not lack elements of consolation, for the unnatural 
death of the English soldier is apparently not the inevitable 
result of the climate of India ; to which officers and 
civilians are also exposed. But, while the soldiers live 
together in common bedrooms in barracks, the officers 
generally reside in separate bungalows, where they have 
the due arrangements for cleanliness ; their food and drink 
are of superior quality ; their contact with the sick in 
hospitals is limited to periodical inspections ; when iU 
themselves they have the advantage of separate apart- 
ments, and obtain leave to resort to healthy places. The 
military and civil servants of the Company were entitled, 
after 10 years' residence in India, to three years' leave of 
absence with gratuitous pay ; and this period, by illness 
and medical certlficatea, could be extended to five years, 
which counted as a part of the 25 years entitling them to 



• 8eo Mr. Nelson's Report on the Madras Civil Fwnd. rtated 20Hi 
July 185.5. The eKpet'tatton of life is not higher by this Table at 
the age of 55 th*n it ia by the Table for healthy English districts; 
but the discrepancy of its results with Mr. Nciaon's earlier table ia by 
DO means fatal to its authoritr. 
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retire on the full pay of tlieir respective ranks. In tbe 

hope of attaining higher rank or higher pensions, or for ori^M8,&a.l 

other reasons, the period of service in India waa often — 

extended. 

The married officers are healthier than the unmarried. 
The civil servants are distributed all over India, and are 
necessarily exposed not only to heat, but to the influence 
of malaria, and occasionally to casualties from bad water ; 
but their dwellin{?s are, it is believed, better placed than 
the bungalows and barracks of the army ; they also enjoy 
the comforts of homes, are married, and are exposed to 
none of the accidents of warfare in the field. They are 
occupied, and their minds are often actively engaged in 
the discharge of their duties. They are not driven to 
drink or debauchery by ennui. 

The civil servant and the military officer at the close 
of their career habitually return to England, where they 
encounter the cold vicissitudes of a cl!rna.te in which they 
were born, but to which they have long been unaccustomed. 
The "old Indians" are divided into two classes. The 
veterans who, like Hastings and the Wellesleys, bring 
home their native vigour, tempered in the Indian fire ; 
and those who are either shattered by fevers, dysentery, 
liver diseases, and apoplexies, or are actually suffering from 
their sequels. Sir Ranald Martin has described their con- 
dition, and has shown how it can be ameliorated.* 

The returned officers experience a higher rate of mor- 
tality at all ages under Qb than the people of England j 
but their mortahty is lower at all ages than the mortahty 
of officers remaining in the military service. Looking at See Table 
some of the results it is questionable, however, whether l^' Q'- ^^^ 
veterans would not enjoj" better health in retirement in ^"^ '^ 
the healthiest parts of India than they enjoy in England. 

The pensioners in England who have served in the East 
and West Indies die much more rapidly than officers ; 
hut this is probably due to the circumstances in which 
they are placed. And it is not an easy matter to throw 
oflF at home the habits of dram drinking which they have 
been taught in the tropics. 

The retired civilians probably enjoy the same advantages 
over the military in England as they enjoy in India ; for 
many of their eminent members, after having served for 
a certain time in India, attain advanced ages. Only one 



Diseases of Tropical Cliinati'3, by Sir Ranald Maj-tin, 
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governor-general (Cornwallis) died at his post in India 
during 90 jcars ; and although the careers of the last 
two terminated prematurely, the 14 eminent men who 
have held that high office since 17/2, for periods varying 
from one to ten years, — or six years on an average, — 
filled their expected number of years by the English life 
table. 

In a previous section it was shown that the mortalit}^ 
of the British troops had been at the rate of 69 in 1,000 
for a long series of j^ears ; but at stations in every variety 
of the climate of India the mortality has not exceeded 
20 or 30 in 1,000 ; the excess of deaths over 10 being 
due to a few diseases, are referrible to local causes, which 
were at one time equally fatal in their operation in England. 
In the present section the facts lead to similar results. 

1. The mortality of the oflicers who were stationed 
with the British and native troops (regular and irregular) 
all over India ivas excessive, and involved great losses of 
life and property ; but it was less by 31 in 1,000 than the 
mortality of the soldiers. It follows that the lives of 
nearly half the soldiers, in less unfavourable conditions, 
might for the future be saved. 

2. The civil servants at the soldier's age did not die at 
a rate higher than 20 in 1,000 ; and as they are distributed 
all over the country, it follows that the climate of India 
is not necessarily fatal to any higher proportion. The 
excess is due to other causes. 

3. The diseases of the India civil servants, from which 
they have a comparative immunity in England, are known 
to be the same as are fatal to the soldier. 

Mortality among Native Troops and Native 
popdlation. 

The Asiatic soldiers of the Company are called native 
troops in the returns, while the British are called Euro- 
peans. These are merely local designations, and, as such, 
the former term must be understood to mean that the 
troops are natives of India, but not always natives of the 
provinces in which they are stationed.* The natives of 
the upper provinces serve in Bengal Proper, which Colonel 
Henderson said is '' so injurious to this class of natives 
" that, although only one-fourth of the troops are stationed 



I 



* ABBistant Sargeoii E. Eftlfour, Jour. Stat. Soc, vol. Titi., p. 199. 
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in Bengal, the deaths of that fourth arc more than a 

moiety of the whole mortality reported."* 

The secretary of the Bengal medical board returns the 
mortality of the native corps at the several stations of the 
army where European troops are cantoned as 7 '6, or less 
than 8 in 1,000 ;f nut the rate was as high as 27'6 at the 
presidency station, 18*0 at Barrackpore, and 15'0 at Dum- 
Dum. At many stations the mortality of the sepoys was 
as low as 4 in 1 ,000 ; bnt, in addition, " many unrecorded 
" deaths occurred at their own homes, where bad cases 
" were allowed to proceed on medical certificate." The 
more recent returns have been drawn up from other 
sources ; and a paper by Colonel Sykes gives the mortality 
of the native troops from the military returns in an 
authentic form for the 20 years 1825-44, J 

The mortality of the native troops of the three presi- 
dencies was at the rate of IS in 1,000. At the same time 
19 iu 1,000 were invalided. The ages of the men range 
from 18 to 45 ; and their ascertained mortality is thei-efore 
about 8 in 1,000 higher than the mortality of England. 
it was 36 in 1,000 less than Colonel Sykes makes the 
mortality of the European troops (54) for the same years, 
when the Europeans also lost 29 in 1,000 by invaliding. 

The ascertained mortality of the native troops was, in 
Bombay, 13; Bengal, IB; and Madras, 21 in 1,000; the 
invaliding having, however, been in very different propor- 
tions in the three presidencies, namely, 33 in Bombay, 
15 in Bengal, and 20 in Madras. Invaliding is, unfortu- 
nately, a very vague term in the language of the arrny^ 
for as it includes a variable proportion of the men annually 
discharged, the results are to be used with caution ; and 
it is certain that many of the invalids carry away fatal 
diseases, so that the mortality of the native army was, 
probably, not less than 20 in 1^000. Of the mortality, 
the proportion by cholera was 2*8 in Bombay, 2*2 in Bengal, 
5-8 in Madras. 

Inspector- General Macphersou, of the Madras presi- 
dency, gives a return, Irom which it appears that the 
mortality of the native troops was at the rate of 18 in 
1,000 during the 16 years irom 1842 to 1858; and as 6 
in the 1,000 were deaths irom cholera, the mortality, if 
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* Asiatic BesearcheSj vol. xi., p. 192. 

t Aaiaiic Researclies, vol. xx,, pp. 193, 209-10. 

^ ildurnal of Stat, tiuc, vol. x., pp. 100-31. 
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*''xl'^"" that disease could be extinguished, would be 12 in 1^000. 

' The invaliding is not given. The mortality of the native'J 

troops, according to Inspector-General Pearse, during the 
10 years (1847-57) was at the rate per 1,000 of 7 at 
Jaulnah, where the European mortality was 10; 8 atj 
Bellary ; 8 at Cannanore ; 9 at Secunderabad ; 10 at 
Bangalore; IL at Madras; 16 at Trichinopoly ; 17 at 
Singapore ; 23 at Moulmein in the Pegu division ; 29 at 
Labuan. In Sinde the Bombay native army died at the 
rate of 43 ia 1,000 during the years 1842-4.* The 
mortality of the " native [Indian] troops " in the last 
China expedition was, in I860, at the rate of 32 in 1,000 ; 
when the mortality of Europeans was 48, or, including 
invalids who died on the way home, 54. Applying a 
similar correction to the Indians, their mortality per 1,000 
must have been about 36 in I860, and 6o in the previous 
year, chiefly from the zymotic diseases.f 

The Bombay array consisted before the mutiny of 
Hindoos to a large extent (75 per cent, of their number) ; 
and in Bengal the proportion in the infantry was higher 
(83 per cent.) ; while in Madras the proportion was lower 
(60 per cent.) In Bengal, too, the Hindoos were princi- 
pally Brahmins and Rajpoots, while in Madras the lower 
castes predominated,! 
5780. The native troops are for the most part married ; their 

pay exceeds the earnings of the rest of the population ; 
and, except in Bengal, the wives live with their husbands 
in small huts, which are made with skill and little labour, 
of the bamboo and matting. The Brahmin of Bengal 
leaves his wife at home, but visits her hut periodically 
on furlough. A hut, Dr. Wallich supposes, does not cost 
above two rupees, and lasts for a few years. The men 
have their bedsteads outside, except in the rains, and 
generally sleep outside. The Hindostanee sepoy does not 
taste meat, fish, or spirits, but lives almost exclusively 
upon unleavened cakes of wheat flour, daily baked upon 
an iron dish, and washed down with water. f| Mahomedans 
and low-caste Hindoos, such as the Mahrattas, who are 
Sudras, consume animal food, ardent spirits, ganja (hemp 
water), and opium. A return from Madras for 1848 shows 



* Journal Stat. Soc, vol. x., p. 104, 
■ Aimy Medical Report, 1860, pp. 101-11. 
1 Journal Stiit. Soc, vol. x. 
I Colonel Sykes' Stat. Jour.J vol. x., p. 124. 
uBod, aa well aa wbeat. 
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that in that year the mortality of the Hindoos was at the Mobtilitt 
rate of 12, when the mortality of the Mahomedans was 10 ^^ ^J^^"' 
in 1,000. 

The attacks of sickness amoDg the Indians were at the 
rate of 667 in 1 ,000 during the same period of 20 years ; 
when the Europeims sent more than twice that proportion 
(1,590) to hospital.* 

The numbers admitted into hospital give an imperfect 
idea of the sick-time from each cause ; but the excess 

[of mortality among the native troops is chiefly due to 
cholera, dysentery, and fevers,— the same diseases that 
are fatal to Europeans ; and the disparity in the deaths 
by these diseases is not considerable. Thus, in the Madras 
presidency, when the mortality of the Europeans was 
48'6, and of the native troops 16-1 per 1,000 from all 

I causes, the mortality of the two classes from cholera was 
at the rates of 7'Q ^-^d 4'0, of fevers 5'6 and 3'5.f Far 
different were the mortalities from the other diseases; 
thus, among the two classes the mortality per 1,000 was 
15*0 and 1*0 by dysentery, 5'6 and 01 by liver diseases, 
1'7 and 0'2 by apoplexy, intlamed brain, and insanity. 
Three diseases, exceedingly prevalent, serve to show that 
the attacks of sickness also differ in the Europeans and 
natives; thus, taking 1,000 men of each class, and under 
the rheumatism of the army 102 cases of Europeans are 
recorded, 53 of natives; by ulcers and abscesses 74 Euro- 
peans, 42 natives suffered. But the Europeans sent cases 
of syphilis to hospital at the rate of 192, the natives at 
the rate of 23 in 1,000.| 

In Bengal and the North-western provinces (1852-3) Table Nob. 7 
the admissions of native troops into hospital were at the andB,p.683. 
rates of 1,181 per 1,000 of the strength, including 678 
cases of fevers, 127 of dysentery, diarrhtsa, and cholera, 
and 28 of syphilis. The mean number of natives sick in 
1,000 at the beginning and end of the year was 30 ; 9 by 



* The old medical returns overstate the attacks of sickness, or tko 
iiumbers " treated," by erroneously adding the remaining at ttie begin- 
tiing of each year to tlie new cases admitted during the year. The 
numbers treated are approximately represented by the mean of the casea 
admitted and discharged in the year. 

t Tears 1827-38. Paper by a Committee of the Statistical Society 
on data furnished by Mr. Annesley, the President of the Madras Medical 
Board.— Jouraal Statistical Society, vol, iii,, p. 127. 

J See also Jour. Stat. Soc, vol. xir.j p. 129, where the same dia- 
paritiei are shown for the years 1 842-6. 



44 BliTORT OF COMMISSIONERS APPOINTED TO INQUIEE 

MoRTALiTT fever, 3 by bowel diseases, 3 by rheumatism, 2 by syphilis, 
PF NATivEg. Q ^ a^jgpggg j^n(j ulcer, 2 by wounds and injuries. 

The English troops of the Madras army in 1842-6 sent 
189 cases per 1,000 annually to hospital for syphilis, 
while the native troops sent 31. Colonel Sykes says 
" only .SI," and adds, "as might be expected from the 
" majority of the men having their families with them." 

Further instances will be found in innumerable returns, 
which it is unnecessary to discuss, as it is evident that 
the mortality of the native Indian troops does not exceed 
20 in 1,000, and that in many healthy stations it does 
not exceed 10 in 1,000. The excess over 10 is not 
inevitable, for it is referrible, as we shall afterwards 
show, to malaria, bad water, and bad sanitary arrange- 
ments. The army is besides always surrounded in India 
by a multitude of followers, among whom cholera and 
other epidemics often break out and infect the troops. The 
sepoy's pay does not exceed a third of the pay of the 
Englishman, but he has an instinctive horror of barracks, 
and retires from duty to the lines, where he finds his 
hut, into which not even the doctor dares to penetrate. 
The sepoy there is free ; his hut is his home. There he 
enjoys quiet ; he has often the society of his wife, and 
children. The sepoy, in a hut which costs two, or, it may 
be, four rupees, appears to live three times as securely as 
the English soldier in barracks, which cost 131 rupees per 
man annually. 

The census and the registration of deaths have never 
been carried out effectively, so as to enable us to deter- 
mine the mortality of the native population with certainty, 
even in the cities, except perhaps for Calcutta. Dr. Strong 
has shown that among the natives of all ages, the mortality 
was at the rate of 51 in 1,000 ; the Hindoos dying at the 
rate of 57, the Mussulmans at the rate of 35 in 1,000.* 
The mortality fluctuated in 11 years from 37 to 81 ; and 
winter, as in England, was the unhealthiest season. The 
mortality of the suburbs js unknown. 

* Stat. Journal, vol. viii., pp. 50 and 52. The population of Calcutta 
city in 1837 was 229,705, while the suburbs held 217,193. The city 
contained 144,893 males, 84,812 females, in this, as in some other 
respects, resembling St. Petersburgh. See also a Paper by Mr. Bedford, 
the civil assistant surgeon, on the Vital Statistics of Chittagong (Jour. 
Stat. Soc, vol. XV., p. 129), in which he estimates the mortality of that 
town at 27 in 1,000. See also Sir Kanald Martin's valuable Beport 
on Calcutta. 
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The mortality in Delhi, containing 119,860 inhabitants, MoRTAuxr 
was at the rate of 36 in 1,000 in 1833 ; and the mortality °' ^'^ 
of males differed little from, that of females. The palace 
of 20,000 people is not included. It is, as might be inferred 
from its situation, less unhealthy than Calcutta.* 

The mortality of Indian cities is not higher apparently 
than that of the European cities in the same unhealthy 
conditions. 

The native troops, it will be seen, experience a rate of 
mortality nearly the same as that of the civil servants, 
living also in homes, but bom in England ; and they suffer 
from nearly the same fatal diseases. But the sepoy's 
superiority in health over the English soldier has often 
hitherto been explained on the hypothesis, that his 
organization is especially adapted to the climate in which 
he was created ! But it is found that the sepoy suffers 
when he leaves his home, whether quartered in Bombay 
or in Southern China ; and when taken from his hut he 
is shut up in Indian prisons, in his own climate he dies at 
greatly increased rapidity, — 84 in 1,000 in Lower Bengal 
during 10 years — and of some of the same fatal diseases 
as destroy the English soldier in Indian barrack8.f 

The famine fevers, which are periodically fatal in India, 
as they were formerly in England, can be mitigated by 
improvements in the systems of culture, storage, and 
intercommunication. The Asiatic cholera, which sprang 
into epidemic life in India, may, like the Pahli plague,J 
be arrested at its source. 

Fevers, rheumatisms, diarrhoeas, choleras, dysenteries, 
scabies, herpes, lepra, and ulcers, which now abound, and 
afflict so heavily the natives of India, may be diminished. 
But the task is midoubtedly difficult. It depends largely 

♦ Asiatic Researches, vol. xx., p. 191. 

I "Last year, I am afraid," said Dr. Mouat, "the mortality has 
averaged 12 per cent. [120 in 1,000] "upon the average number 
who were in custody in Bengal." — Evidence, Qu. 5792. See Dr. 
Mouat's able Report on Indian Prisons, Stat. Journal, vol. xxv., 
pp. 175-218. 

J The fever called Pahli plague is of a malarious, remittent type, 
becoming in its progress of the continued character, and manifestly 
infectious under the fiivourable conditions of privation, filth, crowding, 
and defective ventilation. The term plague was applied to this fever 
from the circumstance that it became typhous in its course, and that 
glandular swellings arose, as in true plague, in the groins, axillae, and 
neck. It has been known in India from 1815 to 1820, in Kattywar, 
Cutch, and parts of Guzerat. In 1836 the same form of fever prevailed 
at Pahli in Marwar, whence the designation latterly given to it in India. 



MoBTAUTT on the general improvement of the people. Their super- 

stitions stop the progress oi vaccination ; * the women 

derive Uttle benefit from medical advice, as thej are seldom 
willing to see the surgeons of the dispensaries, and the 
sanitary condition of their towns is utterly neglected. 

Java, under the tropics, is increasing rapidly in popula- 
tion, and in certain districts the mortality of the natives 
does not exceed 17 in 1,000. There appears to be no 
reason why India should not make equally rapid progress 
in population and salubrity under English rule.f 

Mortality among European Population : Officers* 
Wives and Children ; Eurasians. 

MoRTAj-TTT The English population in India, according to the 
3^opu^n^^ returns of the several Governments, amounted to 125,945;;^ 
- ' consisting of an army 84,083 strong, its wires and childrenj 
and people in civil life, ineladingthe civilians in the public 
service. Allowing for any defects in the returns, it is 
evident that, exclusive of the army, the population would 
not fill one English county town ; and including the army, 
it would be less than the population of the London parish 
of Marylebone. 
Table 29, Of the Royal array, the proportions married, it will be 

[p. l96poir/.J ggpn, vary at each age; 93 pei' cent, of all ages were 
unmarried men ; of the Europeans of the late Company's 
regiments, 70 per cent, were unmarried; of the civil 
population, of the age of 20 and upwards, 50 per cent, 
were unmarried, — a large proportion as compared with the 
unmarried population of England. 

A higher proporfion of the officers than of the men in 
the Royal army is married. 

The rate of mortality among the married soldiers and 
the unmarried has never been ascertained in either service ; 
but Mr. Griffith Davies ascertained that the married 



* 23 in 1 00 deaths are by small-pox among the Hindoos of CalcuttA> 
Jour. Stat. Soc, vol. viii., p. 54. 

t The population of Java was 6,368,090 in 1824, and 9,542,045 in 
1845. In a population of 40,688 in 188 villag'es, Mr. Crawford asfier- 
t«ined that the marriages were 514 ; tho births, 1,691 ; and the deaths, 
696. Stat, Journal, vol. xii., pp. 61, 69. 

\ The European officers and men of the army in India were 84,083, 
the civilians were 22,556, and the women were 19,306, at the census of 
1861. The Registrar-General of England bafl kindly supplied us with 
the results of the last census, which was made at hie in^nce in 1861. 
We are indebted to Major Graham and his department for much valuable 
Bid in other respects. 
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officers in the Bengal Military Ftind died at the rate of 
27 in 1,000 annually, the unmarried at the rate of 38 in 
1,000. The subject requires further investigation. This 
excess of 11 deaths annually is the more remarkable, as 
the unmarried officers are younger than the married. 
The married ensigns died at the rate of I6, the unmarried 
at the rate of 36 in 1,000 annually.* Here the life 
without a home in India is triply fatal. 

The women and girls enumerated aa *' British-bom 
subjects in India" amounted to 19,,306, of whom 9,773 
were 20 years of age and upwards, including 7,570 wives, 
1,146 widows, and 1,001 unmarried women. 786 wives 
under the age of 20 make the number of wives of English 
origin, under the age of 45, to be 7>626, scattered all 
over British India. 

The wives of several Indian officers, if invalids, go to 
England ; but the numbers in India in the early periods is 
so great that the mortality of the wives of officers of the 
Indian army may be taken to represent the mortality of 
English women in India. At the ages from ^0 to 40 the 
mortality of wives and of widows in ihe Madras Military 
Fund does not, accordicg to Mr. Samuel Brown, exceed 
14 in 1,000. They are exposed to many of the same unsa- 
nitary influences as the soldier and the officer. The mor- 
tality is not higher than it was in London during the last 
century. All the deaths over 10 in this class, as in the 
others which have been investigated, are by the diseases 
not only of India, but of all unhealthy places. The}' may 
be reduced by energy and action, as they are increased by 
inaction. 

Young children are generally easily affected by the 
climate, and it is found that the mortality of English chil- 
dren in India is lower than the general mortality of children 
at home. It is higher than the rate of mortality which the 
children of the same classes experience iu the healthiest 
districts ; but it is lower than the rate of mortality which 
the children of England generally experience. As age 
advances, large numbers of the children are sent home at 
great expense; and in Lower Bengal it is well known that 
if they remain they become feeble, and suffer from impaired 
health. 

The wife and children of the non-commissioned officer 
and soldier do not fare so well, aa the provision for their 
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accommodation is inadequate. The women are exposed 
to great hardship ; they die at the rate of 35 per 1,000, 
including women of English birth and Eurasians.* In the 
lower orphan school of Calcutta the mortality was double 
or treble the English rates ; f but more favourable results 
are obtained at the Lawrence military asylum in the hills. 

At the census 11,636 women above the age of 15, of 
English origin, including 8,356 wives, were enumerated, 
and 98,888 men. Hence a certain number of soldiers 
marry Indian wives. The sons and daughters of the two 
races, known as Eurasians, or East Indians, or half-castes, 
amount to considerable numbers. They exceeded the 
English in the city of Calcutta at the census of 1837 ; for 
while the English amounted to 3,138, the Eurasians were 
4,746, J or including those in the suburbs, 5,981. Mr. Tait 
and others have investigated the mortality from imperfect 
data ; and we see no reason to justify the inference that 
the mixed race of Anglo-Indians is an exception to the 
rule, that the mortality of all the races in India bears a 
constant proportion to the variable sanitary conditions in 
which they live. 

Having given an account of the mortality and diseases 
to which British troops in India have been exposed, we 
next proceed to state briefly a few facts regarding the 
mortality at the more important stations. 

Stations in the Deccan and Southern India. 

The station of Trichinopoly is within the tropics, 5 in 
southern India, and is reckoned one of the hottest to which 
troops are exposed. The mean temperature of the latitude 
is 82°, according to Mr. Glaisher. The temperature of 
night is high, and of the day still higher in the shade ; the 
sun being even in winter nearly vertical at midday. The 
mortality was at the rate per 1,000 of 44 for 19 years, of 
31 for 1 1 years, and of 20 for the four last years (1850-3), 
for which we have returns. The strength of the 84th 
Regiment, stationed there, was 1,001; the mean number 
constantly sick was 62 ; and the annual admissions into 
hospital 1,533. 



* Moore, Health in the Tropics, p. 55. 

t See Tables in Sir Banald Martin's work on Tropical Climates, from 
a paper by Mr. H. Prinsep. 

I Jour. Stat. Soc., vol. viii., p. 50. 
§ Lat. N. 10° 50'. 
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Upon turning to the diseases it will be noticed that 4^593 Stattokb iw 
of the 6,202 admissions into hospital are from zymotic ^iNm™" 
diseases, so that 1,148 are admitted annually from these — 
affections, and 402 from all other causes. 41 of the 81 
deaths were from zymotic maladies ; six from common 
fever in the army sense, 24 from diarrhoea, dysentery, and 
cholera. Moreover 53 cases of vermes occurred. 

Deduct the deaths from zymotic diseases, and the annual 
mortality of Tricbinopoly is reduced to 1 in 1 ,000, Among 
the other deaths, eight are returned as apoplexy, and seven 
a.% hepatitis. 

We now cross over the Ghauts and descend to Canna- 
nore, low on the Malabar coast, where the rainfall is 140 
inches, and the temperature is still tropical. The mor- 
tality of a mean force of QOli in the 10 years 1847-56, 
was at the rate of 21 in 1,000 ; or, deducting the deaths 
from zymotic disease, 11 in 1,000. Of 192 deaths in 10 
years, 53 were by dysentery, and 2,5 by hepatitis. 

Ascending the Cauvery from Tricbinopoly into the 
Mysorean territory, instead of going on to Seringapatam, 
which has been abandoned on account of its unwhole- 
soraeness,* we turn northwards to Bangalore, far from the 
coast, and about 3,000 feet above the sea. The mortality 
of the 1,342 men at this station during the 10 years of the 
return was at the rate of 20 per 1,000 annually ; and it 
was less in the last five years. The cavah-y, strength 644, 
died at the rate of 17, the infantry, at the rate of 24 per 
1,000. Upon inspection it will be seen that cholera and 
dysentery and hepatitis were the chief fatal diseases, and 
if we exclude the zymotics, the mortality of the station 
fromi other diseases, including hepatitis, is less than 1 1 per 
1,000. 

Large numbers of European pensioners have resorted 
to Bangalore since the removal of the restrictions prohibit- 
ing permanent residence. They live on plots of ground 
in clean, comfortable cottages, and were enrolled during 
the mutiny. If they had grants of land for gardens they 



• The Duke of Wellington was not misled by this presumed unwhole- 
eomenesB. Hi3 own regiment was uncommonly unhealthy there, but he 
writes : — " I apprehend, however^ that Seringapatam is not really more 
unwholesome tlian Bangalore," " I apprehend that a great part of the 
sickness at Seringapatam is ta be attributed to the nature of the build- 
ings which the officers and the troops have occupied," &c.^I>efipatche3, 
vol, i,, pp. 352, 353. 
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numbering with their families more than 1,100, have the 

f»rogpect of eojoyiog, with good sanitary arrangeDients, as 
cmg a life in India as their companions who return to 
Eagland. 

Northwards, at Belgaam, lying east of the Ghauts, 986 
men were stationed ; the mortality was for six years at 
the rate of 19 deaths in 1,000 living, of which 1 1 were by 
zymotic diseases, chiefly dysentery, Bel gaum was formerly 
part of the coUectorate of Dharwar, where the culture of 
the New Orleans cotton has been successfully inaugurated; 
and it h probable that the mortality of Englishmen will, 
when the causes of dysentery are removed, be as low as in 
Jiurope. The mortality at this station was formerly at the 
rate of 28, and even 41 in 1,000. 

The loth Hussars and the 1 4th Dragoons were stationed 
at Kirkee, above Bombay, in the 10 years 1847-56, and 
their mortality was at the rate of 19 in 1,000, or, exclusive 
of zymotic diseases, cholera, dysentery, and fever, 7 in 
1 ,000. The mortality from all causes subsequently to 1 855 
ranged from 6 to 15 in 1,000 at Kirkee. 

At Poona, of which the town, filled by 80,000 inhabi- 
tants, is 3i miles from Kirkee, the mean mortality was at 
the annual rate of 26 deaths per 1 ,000 living in ten years, 
but of this number IG were by zymotic disease : fever, 
dyaentery, and cholera prevailed in the first five years, 
whcu the mortality was at the rate of 34 in 1,000, During 
the last five years the mortality at the station among 1,127 
men was at the rate of 16 in 1,000, including a certain 
number of deaths from dysentery, cholera, and hepatitis. 
During the years 1857-60 the mortality was at the rate of 
11,0, and 34 annually, cholera having been epidemic in 
the latter year. 

Across the Nerbudda by the way of Baroda to the 
desert, we find Deesa, which is on the river Bunnass, but 
is visited by the breath of the burning desert, so that 
though out of the tropics, its temperature is extreme. The 
mortulity of 893 men was at the rate of 26 in 1,000 during 
1 1> years, or 12 exclusive of the zymotic diseases. The 
excess on the mortality over 10 is chiefly referrible to 
cholera, dysentery, remittent fever, and hepatitis. By the 
decrease chiefly of those diseases, the mortality from all 
causes in the last five years of the ten was reduced to 20 
m 1,000. 
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Stations in the Vicinity op large Cities. 

India differs from the colonies in one eesential particular; STATrows kbab 
it is peopled by the inhabitants of villages, towns, and larse Cmss- 
cities, as well as by families engaged in agriculture. As 
we shall afterwards show, the cities are still un drained, the 
earth is saturated with organic matter, the water is con- 
taminated, and other sanitary defects abound. In these Extract 
cities, zymotic diseases are aggravated, and assume the f'""' Rfgis- 
same destructive forms as they did in London before it was ';^ ?' "*^?l''" 
drained, and was supplied with water free from enteric r,, [seposil 
impurities. 

The health of the Enghsh array is indissolubly associated 
with the health of the population of the country which it 
occupies ; hence it will be found that the mortality of the 
troops is above 20 in 1,000 at all the stations of the great 
Indian cities. The numerous camp followers always con- 
nect the cantonments with the city, and they exist in a 
community of suffering* as well as of advantage. 

Hyderabad, the capital of the Nizam's dominions, Is 
on mgh land near the centre of the Deccan ; it is sur- 
rounded by fine sites ; but the barrack for the European 
regiments is in an unhealthy locality at Secunderabad. 
A regiment, of which the mean strength was 753, died 
at the rate of 64 in 1,000 annually ;* in one year, a third 
of the force was killed ; and the deaths in the 30 years 
(1804-33), chiefly by dysentery, were about 1,435. The 
barracks were emptied twice by deaths in 30 years ; and 
the graveyard close above the barracks was filled ; for a 
crowded barrack crowds the churchyard. New barracks 
were erected on the same site, and the mortality declining, 
BtiU remained as high as 3? in 1,000 during the years 
1837-58. In the last year of the period, 104 of the First 
Royals died out of a strength of l,098.f The officers 2381-2 
lived in detached bimgalows, and their mortality rarely 
exceeded 20 per 1,000. 

The mortality for eight years in the force at Fort St. 
George, Madras, was 35 in l,000,f 18 being by zymotic 



* Eeport of Dr. Crawfonl in Army Medical Report for 13C0, p. 320. 
It ia here assumod that the annual deaths (G3*76j wliich Dr. Crawford 
has given, express the rate of mortality per 1,000. If, as stateil, tlioao 
deaths oceorred in a strength of 752"8, the mortality must haYe been at 
the rate of 85 in 1,000, and the total deaths in the 30 years 1,913. 

I See the Evidence of Dr. Maclean, and the Report of Dr. Crawford, 
in the Army Medical Report for I860, pp. 313-29. 

t Streogthj 825 for 8 yeara, 1847-54. Vide returns pp. 735, 750. 
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diseases; and 81 were constantly sick. For the latter four 
years the mortality was less than it had been. For 34 
years the mortality at Fort St- George was at the rate of 
40 in 1,000 annually. 

In Bombay and Colaba a return of one year exhibits a 
mortality in a small force of 59 in 1,000 ; for 23 years the 
mortality was at the rate of 63 deaths annually to 1,000 
of strength at these fatal statioas. 

The other stations of the Presidencies of Madras and 
Bombay have hitherto experienced intermediate rates of 
mortality for the years for which the stational returns 
are supplied; the rates of mortality per 1,000 were at 
Hyderabad, 36 ; Kamptee, 35 ; Kurrachee, in Sinde, 34. 

Stations on the Ganges. 

The stations in the basin of the Ganges present some 
peculiarities. That river receives in a thousand streams 
the waters of the Himalayas, and of the Vindbyan range 
of hills, besides the abundant rains that flood the plains 
in the wet season. Moisture and heat produce luxuriant 
vegetation, which feeds millions of animals, and the plain 
is inhabited by millions of men. Perhaps no river in the 
world has on its banks so many populous cities, which 
are in constant communication through the water, the air, 
the boats, and the stream of traffic on the roads. The 
low ground is subject to inundations, and the flood, as the 
banks of the river are high, is left to evaporate after its 
subsidence. 

There is, then, in the plain of the Ganges, danger from 
malaria of the undrainerl lands, besides the various dangers 
generated in the barracks, in the canteen, in the bazaar, 
and in the city. 

The delta of the Ganges is a great epidemic centre, 
and there cholera first took the form in which it ravaged 
the world. 

The capital of India is still undrained, uncleanscd, and 
unsupplied with fresh water ; so its diseases are as fatal as 
some of the diseases of London in former times. The 
main artery of the commerce of Asia, the Ganges, does 
the same work as the Thames ; it also carries down 236 
million cubic yards of soil annually; it floods the land, 
and besides ships, its tides waft up and down the unburat 
and unburied dead of the Hindoo population. 

Fort William, as might be anticipated, enjoys no sanitary 
immunities, for the mortality of the infantry during ten 
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years, within its walls, was not at the rate of 20 or 10, 
but of 102 per 1,000 for ten years! For long periods 
the mortality is cited at 69 and 58 per 1,000. At Duni 
Duin the mortality was 77 ; and at Chinsurah, the old 
Dutch settlement, 54 and 70. 

These stations, and Barrackporc, are on the delta of 
the Ganges, where the invalids embark and recruits are 
landed. The Raj mahal hills offer superior sites for troops ; 
and at Hazareebaugh, only 1,900 feet above the sea, the 
mortality was, amidst many unfavourable circumstances, 
57, and during two years 34 in 1,000.* Upon ascending 
the river and 2 1 2 feet above the sea, but on a dead level, 
we come to Dinapore, where the mortality was 63 in 1,000 ; 
at Ghazeepore, still further up the river, the mortality 
was 47 in one year. For twenty -two years, the mortality 
was 78 in Dinapore ; for nineteen years 52 in Ghazeepore. 
At Allahabad the mortality is excessively high ; at Cawn- 
pore, it was 91 in 1,000 for seven years. For twenty- 
nine years the mortality was 66 in 1,000 at Cawnpore. 
For seven years at Agra, 800 feet above the sea, and 50 
feet above the surrounding country, the mortality was at 
the rate of 42 ; for twenty years it was 48 in 1,000. 

At Meerut, 800 feet above the sea, and 100 feet above 
the country on the Doab, between the Jumna and the 
Ganges, the mortality of the infantry per 1,000 (816 for 
10 years) was 45, of which 31 was by zymotic disease. 
Dysentery, diarrhoea, and cholera prevailed ; ophthalmia 
was epidemic ; apoplexy, and hepatitis, and alcoholism, 
implying hard spirit-drinking, were also fatal to the in- 
fantry at this station, where the cavalry, lancers and 
dragoons, (630 for 6 years,) died at the much lower rate 
of 20 in 1,000, or, exclusive of zymotic disease, 8 per 
1,000. The mortahty of the large force (1,777) at Meerut 
in I860 was 11 in 1,000. 

The mortality of Meerut was at the rate of 32 per 
1,000 for 19 years ; so that the mortality (44) of the 
next fourteen years, and of the infantry in 1847-56 (chiefly 
the 29th, 32d, and 81st foot) must have been due to some 
accidental disturbance. 

All the Bengal regiments enter India at the Calcutta 
stations ; f and if through crowding, or any other cause. 



Stations on 

TH£ GAdOES, 



• In the yGfir 1860 the mortality wsm at the rate of 27 in 1,000 
(Aimy Medical Keport For 1860, p. 114). 

f Fort WUliam, Diua Dtun, Barrackpore, Chiusurah. 
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ttey contract zymotic disease, it follows them ; for a 

r3«fSEa, regitaent carries its diseases with it. Thus the 29th regi- 
ment of foot arrived in India on July 29, 1842, and it was 
stationed at Chinsurah, where it lost 106 men before 
April 1, 1843. Proceeding to Ghazeepore, it lost 158 
men, and 260 men respectively, in each of the next two 
years. Its valour was not extinguished by disease ; for 
141 of the men were killed, and died of their wounds 
in the Sutlej campaign, and 48 in the Punjab campaign. 
These terrific losses were, however, exceeded at Chinsurah 
and Ghazeepore, before it had seen the enemy. This was 
one of the regiments which brought discredit on Kussowlie. 
It lost 1,001 men by death in India before it embarked 
for England on September 30, 1859. Its mean rate of 
mortality during the seventeen years was 95, or exclusive 
of the killed and of those who died of wounds, 86 in 
1,000. 

So fearful are the consequences of zymotic diseases in a 
regiment entering India. 

In reasoning about the mortality of the stations higher 
up the country, it is necesgary to bear in mind that regi- 
ments sometimes carry some diseases with them and with 
their camp followers, from the stations below. Other 
illustrations of this principle wiU be found in the regi- 
mental returns, which though imperfect, are invaluable. 

OtTDE, THE CiS-SuTLEJ BiSTRICT, AND THE PuNJAB. 

^DE, THE Oude has been only occupied recently ; but it is grati- 
fying to find that in the year i860* the mortality of the 
large force in some stations is not much higher than the 
standard : thus at Seetapore it was 18 per 1,000 ; Gondah, 
20 ; Roy Bareilly, 23 > Fyzabad, 32. At Lucknow the 
mortality was 27 in 1,000. The zymotic diseases and 
their obvious causes account for the excess over 10 in 
1,000. The mortality of Allahabad and Cawnpore is 
reduced* 

The stations of the Punjab were not always well 
selected, and they were necessarily, at first, in an unsettled 
state. The mortality was at the rate of 81 per 1,000 for 
infantry, 56 for cavalry, at Lahore j 80 per 1,000 for 
cavalry, and 56 for infantry in Ferozepore. 

Upon leaving Delhi, the great road leads to Umballa, 
a large city on this side of the (Sutlej, and thirty-five 

* Army Medical Reporl, 1860, p. 1 14. 
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miles from the Himalayas aroiind Simla. The station is 
about three miles from the city, and 1,050 feet above the 
level of the sea< The mortality during ten years ( 1847-56) 
was at the rate of 55 per 1,000; but the cavalry (dra- 
goons and lancers) died at the lower rate of 23. The 
infantry fell from cholera, dysentery, fever, intemperance, 
and its sequels sun-stroke, and hepatitis. The 75th toot 
was the principal sufferer. 

Crossing the Sutlej into the Punjab, the mortality 
before 1856 was, at Jullundur, among infantry, at the 
rate of 37; at Sealkote, 27 among infantry, 13 among 
cavalry ; at Rawul Pindi, 29- Excluding the zymotic 
diseases, which are sometimes due to removable causes, • 
and often the result of causes to which the regiments 
were exposed elsewhere, the mortality of all these stations 
is reduced to 6, 12, 13, or 14 in 1,000. It is, therefore, 
Dot naturally higher than the standard. 

In fact, the mortality in the year i860 from all causes, 
was in Jullundur 7, Sealkote 13, Rawul Pindi 13, Umballa 
15 per 1,000. 

At the fortress station of Govindghur, near Umritslr, 
the holy city of the Sikhs, one death occurred in two years 
among a small force, where several, however, were attacked 
by ague. 

The stations are at heights ranging from 900 to 1,500 
feet above the sea level, and at some distance from the hill 
stations. The mortality at these elevations is not greater, 
therefore, than the mortality among British troops was 
formerly in England ; and we feel justified in addmg, after 
carefully weighing the facts, is susceptible of being reduced 
to the English rates, under ordinary circumstances. The 
Sikhs are a perfectly healthy, vigorous race. 

The mortality in Peshawur was at the rate of 6l per 
1,000 of the mean strength for eight years. Fevers, 
dysentery, apoplexy, and hver diseases abounded j and of 
a mean force of 1,674 men, 193 were constantly sick, down 
to the year 1 856* 

We sum up briefly the results of this portion of the 
inquiry as follows : — - 

L The English troops in India, by the returns of 1861, 
consisted of 8,324 officers and 76,684 non-commissioned 
officers and men, making in the aggregate an army of 
85,008 !ncn. The annual expenditure on the army of India 
has been at the rate of 100^. a man. 
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SriTisTtciL 2. The mortality of the officers in India has hitherto 
: — ■ been at the rate of 38 per 1,000, which is 28 higher than 
the English rate of mortality. Of the sickness there are 
no returns, but it is, undoubtedly, as excessive as the 
mortality. 

3, The mortality of the non-commissioned officers and 
men dm-ing a long series of years has fluctuated, and has 
been on an average at the rate of 69 in 1,000. The mor- 
tality of men in England at the soldier's age Js at the rate 
of 9 in 1,000. 60 in every 1,000 men were killed annually • 
in India by the causes there in operation ; the numbers slain 
in battle being few compared with the deaths by fevers, 

. dysentery, liver disease, and cholera. About 84 in 1 ,000 
men were constantly inefficient and in hospital, from the 
sickness induced by thousands of attacks of disease, includ- 
ing a large proportion of venereal cases. 

4, The excess which has hitherto been observed in the 
mortality of India is in every station due to nearly the 
same zymotic diseases. These diseases were for centuries 
equally fatal in the cities of Europe. In Europe they are 
also still prevalent under the same circumstances, and they 
are generally most fatal in the summer, when the sun is 
not so hot as in India, but is above the horizon a greater 
number of hours. 

5, The experience of the civil service, of the military 
officers, of their wives and children, of the English troops 
in many stations, and of the native troops, proves that in 
the present state of India the mortality of the English 
troops there can be reduced to the rate of 20 in 1,000. 

We have considered it necessary to enter into this 
lengthened analysis of the sickness and mortality affecting 
British troops serving in India, partly with the view of 
giving an authentic account of the facts with which wc 
have to deal, but mainly to show the great importance of 
the subject to the public interests, and to enable us the 
more readily to ascertain to what extent this great sick 
and death rate can be diminished by known sanitary 
precautions. We next proceed to deal with this portion 
of our inquiry. 

Influences affecting the Health of British Troops 
SERVING IN India. 

Health It will bc seen, from what we have stated above, that 

o^BEiTrsH Qi^j. Qf ^jg entire range of diseases to which European 
tb in India are subiect, the diseases belong 
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one single class, the zymotic, occasion by far the largest iwrLUEsciiB on 
amount of mortality and inefficiency among troops serving of British 
in that part of the enxpire. It may be stated, in round Tuoora. 
numbers, that, at many stations, from one-half to two- 
thirds, or even more, of the deaths, and upwards of three- 
fourths of the admissions into hospital proceed from this 
class of diseases. 

If to these be added heat apoplexy, and liver complaints, 
frequently the consequence of certain forms of zymotic 
disease, we shall have included the main causes of prema- 
ture and prcventible mortality with which we have to deal. 

Were it possible wholly to put an end to deaths arising 
from the various classes of fevers, from cholcrsi, dysentery, 
and diarrhffia, together with hepatitis and its consequences, . 
the troops serving in India would become as healthy as any 
body of men in the world. 

The practical part of our sanitary inquiry, therefore, 
resolves itself into ascertaining the causes of these diseases, 
so far as it may be possible to do so, and determining to 
what extent we may reasonably hope to mitigate their 
virulence, if not to prevent their occurrence. 

The problem is not peculiar to India. Zymotic diseases 
have always been the chief causes of mortality in uncivi- 
lized or imperfectly civilized countries, and they have been 
the special scourges of armies. If the vital statistics of all 
nations could be brought under review, they would testify 
to the fact that a great proportion of the ordinary every 
day mortality arises from some form of fever or bowel 
disease, increasing in severity during certain seasons and 
years ; at times assuming the dimensions of pestilences 
known under the names of black death, plague, or cholera. 

Whole regions of the earth which were formerly devas- 
tated by fever-pestilences, and dysenteries have long since 
been free from them, except in the milder forms in whicii 
they now occasion part of the ordinary mortality, England, 
which suffered, at various periods, as much as other coun- 
tries, has shared in this exemption ; and, gutded by the 
light of experience, we see no reason why India should 
form any exception to the rule, that in proportion as the 
conditions of health become better known and complied 
with, these diseases, the opprohna of imperfect civilization, 
should diminish both in frequency and in malignity.* 



* Vide Nole on tlie Diseaeea oi'LoadoDj [p. 186 posL\ 
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Science lias hitherto failed to discover the special cause 
of epidemic diseases. These diseases are observed to occur 
in very different degrees of intensity at different periods, 
amongst groups of population exposed to certain unhealthy 
conditions. Sometimes they take the form of pestilences, 
and immediately afterwards, the conditions remaining the 
same, they subside and all but disappear, again to renew 
their ravages at some future period. 

The great difficulty of reducing their phenomena under 
any general law formerly led many persons to doubt the 
practicability of diminishing their prevalence j but a more 
rational mode of inquiry, pursued chiefly in this country, 
has led to the discovery, that, assuming the oscillation in 
intensity simply as a fact, there are certain well-defined 
conditions which influence most materially, not only their 
intensity, but also their frequency. 

One of the earliest discovered of these facts was, that 
intermittent fever disappeared from places which it formerly 
ravaged after drainage of the soil and improved cultivation. 

It was next discovered that by cleanliness, fresh air, and 
diminished crowding, the very worst forms of pestilential 
fever which used to commit ravages similar to those of 
plague, disappeared entirely from English gaols. 

Fevers of the typhoid and continued class, and various 
forms of bowel diseases have been greatly diminished in 
frequency and severity by drainage, hy improved domestic 
arrangements for removing human excreta safely and 
rapidly away from dwellings, by increased space and 
better ventilation. 

Under improved drainage and other sanitary arrange- 
ments, fevers of the remittent type have almost ceased to 
exist in certain localities where they formerly prevailed. 

Cholera and dysentery are now well known to depend 
mainly for their frequency and severity on the neglect of 
known sanitary precautions ; and so ihtimately are these 
diseases connected with the condition of the water supply, 
that while an epidemic prevails, the question whether a 
given population shall suffer or escape may almost be 
predicated by a chemical analysis of the drinking water. 

So far as the experience of more temperate climates can 
be admitted as evidence, it tends to prove that the very 
class of diseases, formerly so fatal in this country, and which 
has occasioned so very high a rate of mortality, both 
absolute and relative, among the Indian army, is, to a large 
extent, dependent on removable conditions and habits. 
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Troops. 



In pursuing our inquiry, we have received much evidence iirpr.t kncebon 
of great value and importance from witnesses practically ,J br"i"u 
conversant with the sanitary state of the troops in Indin, 
and we have besides endeavoured to obtain an accurate 
account of the sanitary state of every military station in 
India and its dependencies, by the printed questions already 
mentioned, addiessed to commanding, medical, and engi- 
neering officers at each station. 

We have included in this part of our inquiry local topo- 
graphy and climate; the sanitary condition of cantonments, 
barracks, hospitals, bazaars, and neighbouring native towns; 
the source, quality, amount, and means of distribution of 
water supply ; the diet, drink, clothing, accoutrements, 
duties, and recreations of the soldier, together with the 
observed effect of all of these conditions on his health. 
From the replies received to our questions, and from reports 
of inspecting medical officers, we have been enabled to 
collect a large amount of most valuable data, which not 
only throw much light on the subjects of inquir}' com- 
mitted to us, but which, we believe, will be in other 
respects of great use to the public service. 

In dealing with the evidence before us it is necessary to 
bear in mind that the soldier's health Jn India, as else- 
where, is the product of all the conditions to which he is 
exposed. It is not solely the result of climate, nor of 
locality and dwelling place, nor of diet, habits, nor duties ; 
it is the product of all of these. Some of the conditions 
to which the soldier is exposed are irremovable, and some 
admit of being modified or removed. To what extent this 
can be effected is, indeed, the main practical object of our 
inquiry. 



Topography and Climate. 

India extends over 26 degrees of north latitude. It has 
a superficial area of 1,500,000 square miles, enclosed on 
the north, east, and west by gigantic mountain ranges ibr 
4,500 miles, and along its southern, eastern, and western 
sides by 4,300 miles of tropical seaboard. 

Much of the country consists of plains traversed by 
large rivers, having deltas projecting into the ocean, and 
hardly raised above its level. In other parts there are 
extensive table lands of greater or less elevation, rising 
from the plains below. Along the west coast there is a 
continuous range of mountains, intercepting the warm 
moist winds coming from the Indian Ocean, and influencing 
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the climate for a considerable distance mland. Herej 
and there are solitary mountain groups of varying alti- 
tudes, from 3,000 to 5,000 or more feet, presenting, from 
their elevation, very different climates from those of the 
plains within sight. The northern barrier of the Himalaya 
consists of a succession of ranges, increasing in height 
as they recede towards the north, until they attain altitudes 
of from three to five miles. 

According to the popular notion, the mortality of the 
British in India is explained by the heat and strangeness 
of the climate. Hot climates are believed to be hostile 
to human life, and to be especially deadly to the English 
race. In the West Indies, on the Coast of Africa, and 
in India the forces have been at intervals decimated by, 
epidemics, through the century that England has held 
possessions within the tropics, and the climate has always 
been blamed. 

So much has been attributed to its influence in India, 
that we considered it necessary for our inquiry to place 
the documents at our disposal in the hands of Mr. 
Glaisher, who has for the first time given a comprehensive 
view of the geographical distribution of atmospheric 
phenomena over this vast and various peninsula, 

India, according to Mr. Glaisher, enjoys in its tem- 
perature perpetual summer on the plains ; it has there no 
frost or snow ; the heat, however, is as excessive there 
in some months as the cold is in Europe in others : and 
rain is as abundant in the rainy season as it is frequent 
through the year in England. He shows that the observed 
elements of climate vary with the latitude, longitude, and 
elevation ; that there is higher temperature and a much 
larger amount of dissolved water in the air than in Eng- 
land, although the relative amount of moisture to tem- 
perature is less in India. But as far as relates to the 
influence of moisture on health, the actual amount of 
dissolved water may be taken as indicating the amount of 
organic matter in the air, of which water is the solvent 
and vehicle ; and hence, although the relative amount of 
water in the air in India is less than it is in England, the 
atmosphere considered in relation to the effect of humidity 
on health, is more humid than it is in England. 

The sensible effects of chmate in India vary as widely 
as the physical characters of the country. On the plains 
and deltas the climate is hot and moist with considerable 
rain-fall. Ju the southern parts of ladia there is heat and 
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dryness. On the mountain ranges, the temperature falls ToponaxpHr 
with the elevation; and at certain altitudes diminution ^^°^^-^'^^- 
of heat is accompanied by a perceptibly moist condition 
of the air. Along the face of' mountain ranges exposed 
to the monsoon, there is an excessive rain-fall, to be 
measured by feet rather than by inches, rendering the 
country almost uninhabitable for the time of its duration ; 
while within a short distance to leeward, the atmosphere 
is dry and clear, with little rain. The climates of the 
seaboards vary with the direction of the wind. Sometimes 
they are comparatively cool, while at others they are 
warm, moist, and depressing. The climates of certain 
isolated mountain groups and table lands are almost as 
healthy as those of Southern Europe ; while at the base 
of the same mountains there are local climates, which are 
absolutely pestilential. 

At the majority of the stations occupied by British 
troops there is a high mean temperature, accompanied 
with much dissolved moisture. At many of them there 
is a considerable difference between the day and night 
temperature, accompanied by night and morning fogs^ and 
by a feeling of coldness succeeding a high temperature 
during the day. 

Heat, moisture, and variation between night and day 
temperature are the three special climatic conditions to 
which the soldier in India is exposed, and except in so far 
as the degree of humidity is the result of local defects 
in drainage, these conditions cannot be changed, unless 
by resorting to mountains or table lands as sites for military 
stations. 

Such being the case, it is very important to consider — 
what amount and kind of influence these climates are likely 
to exercise on the soldier's health ? In deahng with this 
important question we are struck with the absence of 
direct allegations against climate in the stational reports. 
Although most of these reports contain statements more 
or less specific as to the effect of particular seasons on the 
amount of disease, the reporters do not attribute the 
soldiers' mortality to the climate of the stations. Other 
causes are usually assigned. This negative evidence is of 
great importance as against the common opinion regarding 
the fatal character of Indian climates. It is nevertheless 
certain that climate does exercise some effect on the 
general health of persons exposed to its influence. Ex- 
perience shows, first, that long-continued exposure to 
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Indian climates gradually deteriorates the constitution; 
and, secondly, that diseases of the epidemic class prevail 
most severely and extensively in localities where, and at 
seasons when, the elements of heat and moisture most 
predominate. If careful inquiry were to show that there 
were absolutely no other agents at work in producing 
these results except high temperature, then we should be 
driven to the conclusion that nothing short of change of 
climate and station would preserve the health of the army. 
But, as we shall presently show, there are many other 
agencies at work besides those due to climate per se: 
and first among them we must place that subtle, unknown 
agent, or rather that cause of disease known only by its 
effects, malaria. 

At all the stations of India from the Himalayas to 
Cape Comorin the presence of malaria can be traced by 
its influence on health. It is the chief cause of periodic 
fevers and certain forms of marasmus and spleen disease 
among the native population. It underlies the cause oi' 
many other diseases, and it appears to exercise a powerful 
influence on the course of epidemics of cholera. It is 
most intense in its operation in low, warm, moist localities 
where there is a superabundance of vegetation and water, 
and it also shows its presence in dry situations, where 
these conditions are apparently wanting. At considerable 
elevations, where the air is cool and dry and the vegetation 
scanty, it diminishes greatly or disappears altogether. It 
is the product of heat, moisture, and vegetable decom- 
position. It appears to be absorbed largely and retained 
by the soil, and is given oft' on the first fall of rain or on 
turning up the ground, in sufficient intensity to produce 
disease in susceptible persons exposed to it. In districts 
where it exists, anything which retards a free circulation 
of air, such as jungle, forests, high walls, or similar im- 
pediments, adds to its force. And on the other hand, 
everything which tends to lower the standard of health 
of persons exposed to it increases their susceptibility to 
its influence. This malaria is universally believed by the 
natives of India to be conveyed in the drinking water. 

The production of malaria can be checked by withdraw- 
ing any one of the three elements, on the co-existence of 
which it depends : but the experience of colder climates 
would appear to prove that subsoil water has more influ- 
ence on its production than high temperature. High 
temperature, with a moist state of the air and subsoil, are 
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the chief agents which influence the rapid decomposition ToponnxpnY 
of dead organized matter, while at the sarae time they *''** cumatj;. 
produce a certain amount of susceptibility to disease in 
those exposed to them. Indian climates have therefore 
the double disadvantage of generating malaria and in- 
creasing its deleterious influence on health. 

Whether it may ever be possible to banish this scourge 
from the soil of India it is hardly within our province to 
inquire, and the question could hardly be answered ; but 
it is satisfactory to know that it has everywhere disappeared 
before clearing, subsoil drainage, and improved agriculture, 
changes which involve the removal of all excess of decom- 
posing organized matter, and of water, the main element 
of decomposition; by which, moreover, the soil is re- 
peatedly exposed to the action of the air, and brought 
under the influence of living vegetation- Part of the 5456. 
deadly terrai of Northern India has become comparatively 
healthy by clearing away the forest and cultivating the soil. 

Considered with reference to its effects on particular 
stations, the extent to which malaria prevails appears to 
depend very much on the physical constitution of the 
surface and subsoil. The terrai, where it is most fatal, 
19 a belt of country of greater or less breadth, situated at 
the foot of mountain slopes, formed to a great extent of 
debris, receiving and retaining a large amount of water 
from the higher levels, and covered M'ith a dense vegeta- 
tion, which, in the course of ages, has formed a rich, deep, 
vegetable soil. 

In river deltas the conditions are somewhat similar, for 
they also are formed of debris and vegetable mould covered 
with vegetation and saturated with water. 

The low banks of rivers, along which the subsoil 
becomes infiltrated with water, reproduce similar condi- 
tions. 

Retentive soils, having imperfect natural drainage; 
expanses of shallow partially dried-up water ; neglected 
tanks ; hollows filled with water ; marshy ground, and 
damp or wet ravines, are all well-known sources of malaria 
in India. 

There are also porous soils which retain a large 
amount of moisture by capillary attraction apparently. 
To this class appear to belong the red earths and de- 
composed mountain rocks, especially granites; but the 
most common cause of the anomaly of porous soils giving 
off malaria is the existence of retentive beds below them. 
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some anomalous cases ol this kmd impure drmkmg water 
may possibly be an overlooked cause of disease. 

A certain physical configuration of the surface, marked 
by the presence of valleys running up mountain slopes 
from the low country, is a cause of malaria being canied 
up mountain districts for thousands of feet above the 
terrai where it had its origin. Mr. W. Elliot states that 
he has seen several instances of this. In one such case a 
whole family living in an otherwise healthy locality was 
4258. swept away by malaria rising from the low country. He 
says that a mist is seen rolling up the valley with the 
breeze, and that the malaria is taken up in that way. It 
is hardly necessary to insist on the value of this experience 
as affecting the choice of stations even on the hills. But 
the importance of these and similar facts was not recog- 
nized when stations were first occupied, and many of them 
were placed in deadly localities, which had in the end to 
be deserted after great cost had been incurred in their 
formation. 

In the present state of Indian drainage and agriculture 
it is clear that for all practical purposes we must assume 
the three peculiarities we have enumerated,— heat, mois- 
ture, and malaria, — as constantly present and everywhere 
influencing the sanitary condition of the country. These 
are ever tending to lower the general standard of health, 
and to predispose to epidemic diseases, but they are by 
no means the only causes in operation, although they 
exert a potent influence on the comparative intensity of 
other causes. The presence of any or all of them has 
the effect of rendering other causes of vastly gieater 
importance than they would be per se. Negligence, or 
the absence of precautions, which, in cooler climates, 
would lead to little or no result, good or bad, become of 
great importance in India. A trifling degree of impurity 
of the air brought about by a stagnant state of the 
atmosphere, or by overcrowding and want of ventilation 
in a barrack or station, may lead to a fatal outbreak of 
disease. Impurity in the water supply, such as would be 
attended with comparatively little influence on health in 
England, may, in India, determine an endemic attack of 
cholera or dysentery. Some apparently trivial inattention 
to cleanliness or drainage, of every day occurrence at home, 
may lead to disastrous results where a number of men are 
crowded together on a small area. 
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Personal habits, indulffed in with impunity jti this Topwibapbt 

countrj, send men in large numbers to hospital in a 

climate where personal hygiene is as important as is 
public hygiene to the interests of the State. 

In short, the whole sanitary question as regards India 
must be considered from this point of view, not only by 
the Government but by commanding and medical officers. 
The supreme importance of apparently trivial causes of 
disease is the lesson to be learned by all our past ex- 
perience, and not till this is thoroughly understood and 
practically acted on will any great good be done in re- 
ducing the high mortality rate of the Indian army. 

The evidence given before us by numerous witnesses, 
and also that contained in reports from the stations, 
clearly show that European troops during the period of 
their service in India are exposed to very important con- 
ditions besides those arising from climate. 

We shall begin the consideration of the various in- 
fluences affecting the health of the European soldier in 
India by a brief general statement of the nature of his 
service. 
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Recruiting and Passage out.. 

Dr. Duncan Stewart, surgeon to the recruiting dep6t EECEui-mfo 
for the Indian army at Warley, states that the usual re- tra^obt. 
cruiting age lies between 20 and 35 years, and that it 
differs in the different arms of the service, but that a great 
many have entered under 20. Recruits from all parts of 
England were assembled at Warley, and sent to sea in 
detachments of from 2U0 to 350 men. It was the custom 
for men to enlist for particular arms of the service ; but 
sometimes they were transferred at the depot from one 
arm of the service to another. On arriving at Warley they 
were carefully drilled under cover. At first they suffered 
from change of habits, diet, &e., and there generally was 
an average of about 64 per cent, sick in hospital. Not- 
withstanding every care in selection, men were sometimes 
sent back from India as unfit for service. The average 
time spent in depot before the mutiny in 1857 was four 
months. At the time of the mutiny it was about six weeks ; 
and it happened occasionally that men were embarked for 
India on the day of their arrival at Warley. 

The troop ships are stated to have been always good 
and specially ventilated. It used to be the custom to pay 
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beacl-moTiey on those landed in India. This has been 
discontinued, but, so long as it existed, the practice made 
it directly the interest of the medical officer to attend to 
the sanitary condition of the men. 

Of late years a special code of instructions for troop 
ships has been in use ; and no doubt great attention has 
been latterly paid to the health of the men while at sea. , 

One very injurious practice until very lately existed in 
permitting the issue of spirits during the voytige, and 
even the latest Queen's Regulations require no more than, 
that the spirit should be mixed with three parts of water, 
and not issued till after dinner. 

There are three points which require notice in thia 
system of recruiting : — 

1. Many of the men are exposed to laborious duties ia 
a tropical climate at too early an age, and before the 
constitution is fully foiTned. 

2. The period of drill is in any case too short, because 
it necessitates completing drill after the men arrive irv 
India, and all the dangerous fatigue and exposure conse- 
quent on it in an Indian climate. 

Deputy Inspector- General Stewart has pointed out the 
necessity of greater attention being bestowed on these 
conditions of a soldier's service. He states that no man 
ought to go out to India under 20, or from that to 25 ; 
and this opinion is supported by a great amount of testi- 
mony contained in the reports from the stations. Dr. C. 
Smith states that for the first few years of service men 
are very apt to suflFer from fevers and inflammatory 
diseases, partly from greater constitutional liability, 
partly from inexperience in the case of young soldiers 
arriving in India, who take no care of themselves at all. 
Sir A. Tulloch is of opinion that recruits might be enlisted 
at 18, provided they had two or three years' training in a 
temperate climate before being exposed to a tropical 
climate or to the fatigues of a campaign. All the evi- 
dence derived from the stations is to the effect that none 
but fully drilled soldiers should be sent to India. The 
only question on which any difference exists is the place 
where the troops should be drilled. It has been proposed 
that the drill should take place at some intermediate 
station, as, e.g*., at the Cape, for the purpose of accus- 
toming the recruit by degrees to change of climate. But 
the great preponderance of the evidence is in favour of 
completing the drill at home, and sending the soldier fully 
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formed, both as to age and habits, direct to his destina- EECKtrmira 

tion ***" 

From want of attention to these primary conditions, -;; — 
growing lads, who are very susceptible to disease when '^*'*^' ^' 
weakened by fatigue, have been sent out to India to learn 
their drill ; their unformed constitutions are exceptionally 
liable to injury, and the over-^ieal of an injudicious com- 
manding officer or adjutant may lead to loss of health 
and efficiency, if not of life. 

We have here, then, a well-known preventible cause of 
disease, or rather of predisposition to disease, which can 
be put a stop to. It is true that under the altered cir- 
cumstances of the army since the amalgamation of the 
two sei'vices these evils will be less likely to occur ; but, 
anyway, the past experience is sufficient to prove that 
they should be avoided in future. 

3. As regards the issue of spirits on board ship, there 
cannot be a doubt that the practice has been injurious to 
the health of the army. It can easily be understood how 
this arises, when it is considered that men, having little 
or nothing to do during a three or four months' passage, 
may gradually contract a taste for spirits which they 
never had before ; and of course, immediately on arriving 
in India, they proceed to indulge themselves with any 
kind of intoxicating drink they can most easily obtain, 
so that on their first arrival in a dangerous country the 
habit acquired on board ship may lead, as indeed it has 
led in a great number of instances, to the destruction of 
health and life. Lately an issue of malt liquor has been Queen's Ke 
made on board ship, but still the Regulation allowing the gulations, 



use of spirits is in existence, and ought to be repealed. 

An issue of malt liquor, cheap light wine, or temperance 
drinks, tea, &c. is recommended by Dr. Bird. On board 
many ships in the mercantile navy the issue of spirits and 
beer has been altogether discontinued, with great benefit 
both to health and duty ; and the example is quite suffi- 
cient to show that spirits at all events are not amongst 
the articles of a soldiers' ration on board ship which are 
indispensable either to his health or comfort. 

In former times little or no attention used to be paid 
to the season at which troops were landed in India, and 
it was mere matter of accident whether or not their first 
introduction to an Indian climate was at the healthy or 
most unhealthy period of the year. On landing at any 
of the presidencies no efficient precautions used to be 
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Becbuitino taken in the way of dress, diet, or accommodation, or for 
TKAMPOEr. preventing the men from falling into intemperance and. 
dissipation. After landing thej were forwarded to their 
destination without much regard to season or means of 
conveyance. Not unfrequently, when boats were used, 
they were overcrowded, badly ventilated, and otherwise 
insufficient for the purpose, and fatal epidemic attacks 
used to decimate the troops on board. These great evils 
have of late years been gradually abated to a con- 
siderable extent under Lord Ellenborough's administra- 
5093. tion, as stated by Col. Durand ; but we think it right to 
mention their existence, because they in some measure 
account for part of the greater susceptibility to disease 
and the much higher rate of mortality which formerly 
existed in the Indian army. At the present time we 
believe that troops are as far as possible landed at the 
beginning of the cold season, that they are much better 
cared for now than formerly, but that even at present 
there ia great risk on their first landing, froiii facilities for 
iDtemperance, which perhaps might be avoided, to a great 
extent at least, by additional care. The present practice is 
to forward troops direct from the port of debarkation to 
their regiments. 

Where railways exist they are made use of; water 
conveyance is generally by means of well-appointed 
steamers, or a better description of country boats : and 
where neither of these means is available, the troops are 
conducted by short marches in the early moining. 

The present practice is hence a great improvement on 
the former one, and has been attended with corresponding- 
improvement in the health of troops. 

Duties, &c. 

ihmBB, &c. The soldier's duties at stations consist of the usual 
3252 guards, of drills and parades before sunrise or at sunset, 
and are described by Colonel Greathed as follows : — 

" At ^nfire he goes to parade, and, as a general rule in 
barracks, he gets his breakfast at eight o'clock; at half-past ten 
he pamdes again in the ban-ackj when the officers go round the 
barracka to see that they are clean. Then there is a roll-call 
again at diTmer-tiinej and a roll-call at evening parade ; then he 
has his supper. After that time he is free till tattoo, which is 
at eight or nine o'clock, according to the season. There are 
roll-calls during the night in all barracks, if men are supposed 
to be absent ; it is done by the aerjeant-major, and that is by 
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what is called the check-i-oU and if there ai'e two or three men Doubs, &a 
absent the check-roU is called. — — 

" 3253. Does not that mean that the whole barrack ia dis- 
turbed ?— Yes ; but it does not often happen. 

" SBJl. For how many consecutive boars is the soldier on 
guard ? — For 24? hours, 

" 3255. Does the practice in India, differ from the practice at 
home in that respect ? — No. 

"3256. How many nights a week is a soldier in bed? — It 
varie-s occasionally ; he is from 13 to 15 nightg in bed very com- 
monly ; that iH to sajj that he does not come on guard above 
•once in 13 or 15 days. 

" 3257. You mean that he is 13 nights in bed for one night 
out ? —Yes. 

" 3258, Do you think that the amount of duty performed in 
India is greater or less than. that which is performed in England? 
— It is less; there are no fatigue duties, or very few, compared 
■with what they have in England ; for instance, the fatigue 
duties of sweeping out the barrack-rooms, cooking, and carrying 
•dinners to the men on guard, which is tlio moat cruel thing upon 
the men at home, of all the duties thrown upon the soldier. 
That the soldier has nothing to do with in India, because hia 
cook alway.s goes with him," 

As far as concerns his duties, the soldier cannot be 
said to be exposed to excessive fatigue if the Regulations 
are strictiy complied with. But tiicre are complaints 
that troops are sometimes unnecessarily subjected to 
duties after sunrise, and (as already mentioned) to drills. 
In this, as in other things connected with the soldier's 
duties and habit-s, Col. Durand states that " a great deal ^^^^> ^^ 
" depends on the wisdom of the commanding officer: the 
" wisdom of the eoraraanding officer is really a thing of 
" very immense importance in India, for almost every- 
" thing is in his hands." Evening drill is complained Stational 
of, apparently because it comes ai'ter dinner, so as to Eeports. 
intedere with digestion. There is a concurrence of testi- 
mony to the fact that night duties, even in that climate, 
hardly ever act injuriously on health. 

Acclimation. 

We have already shown, statistically, the influence of Acciau.iiffl^ 
length of residence in India on the rates of mortality ~ 
among soldiers. But there has been considerable diflPe^ 
rence of opinion as to the effect of acclimation on the 
health and efficiency of troops. It has been stated, on 
one hand, that men get accustomed to the climate by 
length of residence, and hence that there is hardly a 
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period, so far as health is concerned, to which their term 
of service should be limited. 

Others again have arrived at an opposite opinion, and 
one much more in accordance with observed fact. Dr. John 
McLennan, when asked whether a man of one year's service 
or of ten years' service would be the more ablu to endure 
fatigue and exposure, answers, "The fresh man, de- 
" cidedly." 

Col. Greathed says, ** I believe that the medical officers 
'* will say that the longer a soldier remains in India the 
" worse he gets. And 1 believe there can be no doubt of 
" it; I do not believe in acclimatizing," " For the first 
" five or six years a soldier is a very good man indeed 
" in India, but aftei* that he begins to break down, and 
" he is not so good a man as he was." 

Sir Ranald Martin states that all statistical observations 
go to disprove anything like acclimation in the East 
Indies- On the contrary, he says, disease and death 
increase with length of service and age. 

The opposite opinion seems to have aiisen partly from 
the circumstance that some men have learned by expe- 
rience the art of managing themselves, and so of pre- 
serving their health in unhealthy districts, and partly 
from confounding the effect of heat and moisture (i.e., 
climate) with that of local sanitary condition. There is 
" acclimation" to heat; there is none to "endemic 
" miasmata." 

The whole tenor of the evidence in the stational re- 
ports is against the doctrine of acclimation, as generally 
understood, and in favour of limiting the period of service 
in India to about 1 years. It does not, however, neces- 
sarily follow that this limit need be maintained, if the 
sanitary condition of the troops be improved, as it 
may be. 

Causes of Disease. 

Following up the history of the soldier after his arrival 
in India, we next proceed to inquire "into the condition of 
the stations where he serves, his barracks and hospitals, 
his habits and pursuits, dress and diet, in order to ascer- 
tain whether (and, if so, what) unfav^ourable conditions 
are superadded to those attending on his recruitment and 
introduction to service, which can account for the high 
rate of inefficiency and death shown by Indian statistical 
'-returns. 
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In the course of the inquirj we have collected a large 
mass of most importaut information on all these points. 
But before discussing it, ive shall give the general results 
of the evidence, showing the nature of the causes of 
disease wliich have arrested the attention of different 
observers, beginning with those which are incidental to 
the climate and country. 

Sir Ranald Martin states that " taking any one cause, 
" he should say that the union of heat, moisture, and 
" malaria constitutes the most powerful one in destroying 
< " the integrity of the European soldier's health, and con- 
" duciog to his fall by disease." And he goes on to state 
that " a certain amount of destruction and deterioration 
.*' of European health must result from a residence at the 
" stations on the plains, even if the soldiers were put 
" into palaces." 

But while laying this down as a fundamental sanitary 
principle, he says, at the same time, that there is a very 
great difference between the health of the officer and 
that of the soldier, always in favour of the officer. And 
that there is also a difference between the health of the 
officer and that of the civilian, always in favour of the 
civilian. 

We have tlius three classes of Europeans exposed to 
the same conditions of heat and malaria, presenting three 
quite distinct rates of sickness and mortality ; a fact which 
indicates the existence of other causes of disease, ope- 
rating with different degrees of intensity in each of the 
three classes. 

Dr. Falconer considers excess of heat and excess of 
moisture as among the irremovable causes of disease in 
India, and as those which tell most upon the health. 

Dr. Colvin Smith attributes the largest amount of injury 
to a malarious climate. But, then he adds to this, as of 
equal importance, intemperance and syphilis ; and he says, 
" these are the three things which generally break up the 
" constitution of a man in India." 

t Dr. James Bird says that pure liver disease, and that 
accompanying dysentery, are produced b}^ the predispo- 
sition caused by a high temperature, followed by cold. 
- An opinion similar to that expressed by Dr. C. (Smith, 
'as to the prevailing causes of disease, is entertained by 
Dr. John McLennan, who attributes the largest amount 
of injurious effect on the health of the soldier to climatic 
influences, intemperance, and sexual disease. 
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This evidence, which contains the opinions of men of 
great experience, implies only that these causes, all but 
oDe of which are removablCj lower the stamina of the 
body, cause ill health, and predispose to, and under cer- 
tain conditions induce, disease. But all the witnesses 
admit at the same time the existence of other very potent 
causes which, although not incidental to the climate, are 
nevertheless rendered of greater importance by it. Even 
with regard to the presumed irremovable cause, malaria, 
Dr. James Bird states that miasmatic influences are re- 
moved by hygienic measures, in India as in England ; and 
he cites, as a strong proof of this, the case of Batavia, in 
which, by the effects of Dutch sweeping, cleaning, and 
draining, the most deadly city in the world had become a 
healthy and agreeable residence. 

He states that miasmatic emanations had been removed 
both at Cadiz and Gibraltar, and he sees no reason why 
similar results should not be obtained in India. 

All the other causes of mortahty assigned by the various 
witnesses belong to the class which, in this country, are 
considered as removable. We shall state these generally 
and discuss them afterwards in detail. Some of them are 
connected with locality, others with defective barrack 
accommodation, and the remainder are attributable to 
bad habits or exposure on the part of the men. 

Sir Ranald Martin states, in regard to epidemics, " of 
" all the causes which go to foster and maintain epide- 
*' inics, the ill selection of localities, the structural defects 
" as to ventilation, drainage, cleanliness, and the personal 
" habits of the soldiers, are the important questions." 

With reference to outbreaks of cholera, Dr. John 
McLennan states that this disease is known to have a 
certain connexion with damp and moisture, imperfect 
drainage, impure water, improper articles of food, close 
badly- ventilated sleeping places, and generally with what 
may be termed a bad sanitary state. 

Referring to d3sentery aod cholera, Surgeon-Major 
Grant says that, in his experience, the most influential 
cause of these diseases is overcrowding in barracks ; and 
that in gaols he has observed the most appalling mortality 
from bad air. Even at hill stations, far removed above 
the influence of malaria, he attributes the prevalence of 
diarrhosa to neglect of ordinary sanitary arrangements. 
He also says that bad water is 
of cholera in India. 
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Dr. James Bird states that — 

" DiaiThoea, dysentery, and fevere have prevailed, and have 
been attended with gi'eat mortality " at istations at which ht; has 
served, " from want of due precaution in the selection of sites. 
Cholera, as an epidemic, appears mainly to owe its development 
and oiigin to raiasmata, fiivoured by elevated temperature, and 
peculiar atmosplieric conditions of climate ; this development 
being gi-eatly aided by preceding estabhshed conditions of filthy 
endemic situations, badly-constructed and ill-ventilated habitar 
tions, unhealthy articles of food and drink, producing predis- 
position to disease, aided tiy uuliealthy trades, and depraved 
moral cooditions of vice and poverty. The other diseasea are 
mainly local, and miasmatic in their origin. " 

The evidence shows that the local causes of epidemic 
disease in India are precisely the same as those which 
exist in this country, aggravated by a higher temperature 
and by the presence of malaria. 

Personal habits, as before stated, have more to do with 
health in India than at home. Many indulgences, which 
are comparatively innocuous in a cold climate, especially 
those connected with diet and regimen, become of serious 
consequence to health within the tropics. 

Sir John Lawrence states that both men and officers 
are careless in these respects, and that their habits of life 
are very inimical to health ; that the habits of a cold 
climate are extremely pernicious in Indiaj and soon pro- 
duce bad health and an increased mortality ; that the 
men eat too much animal food, eating it sometimes twice 
or three times a day, irrespective of season or tempera- 
ture ; and that he thinks the Government might try to 
JBduce the men to use more vegetable diet in the hot 
weather. 

Dr, Maclean considers that the habits of life of the 
European soldiers are very unfavourable to health, for 
undoubtedly they are very intemperate, and they suffer 
much from ennui and want of occupation. 

Referring to the sources of disease within the tropics, 
Six A. Tulloch says that he is disposed to regard idleness 
as one of them, and that the men would be more healthy 
if worked more. 

And Staff Surgeon McCosh states that in his opinion 
soldiers in India do a great deal too little for themselves ; 
that anything that would keep them out of idleness and 
out of the grog-shops would be conferring a benefit 
upon them, and that they are never so healthy as when 
undergoing the fatigues of a long march. 
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The causes of disease, described very generally in this 
evidence, are those connected with the selection of sta- 
tions, the sanitary condition of stations, barracks, and! 
hospitals, bazaars and native towns, the condition of thei 
water supply, intemperance, and %'enerea] disease, diet^i 
occupation, and the want of means of instruction and 
recreation. 

We now proceed to consider each of these in detail. 
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Sanitary Conditiok op Stations, Towns, and Bazaars. 

Important information regarding the topography and 
diseases of all the stations will be found in the statioual 
reports, and in the abstract. We refer to these for details, 
and propose to introduce here a few examples only, 
illustrative of the general condition of stations. 

Many of the stations occupied by British troops are 
either within or close to cities and towns, the inhabitants 
of which are decimated periodically by fevers, cholera, 
diarrhoea, and dysentery, connected with the most obvious 
local causes. The troops occupying this class of stations 
are exposed to any sanitary defects incident to the civil 
population, and suffer more or less from the same dis- 
eases. 

Other stations, known to be unhealthy, have been 
selected from time to time apparently for military or 
political reasons. 

Referring to those in the Madras presidency, Deputy 
Inspector- General Maclean states that they were selected 
without any special regard to medical considerations, and 
that many of them were occupied merely because they 
happened to be the spots where the troops first pitched 
their camps on taking possession ; that the nature of the 
soil, the water supply, and malaria were never thought of. 

Sir Ranald Martin says that stations have been selected 
without care ; that no station he has ever visited was 
exempt from malarious influences ; that the soils are 
damp, the situations low and ill drained, the surface 
irregular, the ground jangly, and some of the stations 
subject to flooding, 

Captain Nicolls, of the Madras Engineers, describes 
the stations on the plains as all of one description, the 
country being flat, with very slight undulations, just suffi- 
cient to carry the water into the nullahs ; the hiU stations 
being situated on a ridge or spur of a hill. 
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Many of the old stations have proved so extremely SiKiTAHY 
unhealthy that they have had to be given up, after having °'™""^' ^' 
entailed a great loss upon the service More care has 
been bestowed of late years in the selection of new sta- 
tions. Some of these, Sir John Lawrence states, have 
been extremely well selected ; some very badly selected ; 
there is a great difference in them. 

The difference as regards health is due to the nature 
of the country and to the position and comparative 
elevation of the station itself. The sea-side stations are, 
of course, all at or very near the level of the sea, and 
have the great advantage of the sea breeze ; but this 
advantage has been neutralized by a site having been 
chosen close to some muddy tidal estuary, as at Vizaga- 
patam \ or the sea breeze has been cut off from the 
barracks by a high wall, as at Madras, until the wall was 
lowered by Sir Charles Trevelyan. The low country 
stations in the Bengal presidency are only a little elevated 
above the level of the sea, following in this respect the 
level of the river. Fort William, one of the largest 
and most unhealthy of the stations, although 67 miles 
in direct distance from the sea, is only 18*16 feet above 
its level, and only one foot above mean high water in the 
river- Dam Dum is 84 miles from the sea. It is 18 feet 
above mean tide level j but during the S.W. monsoon 
it is only two feet above the level of high flood tide ; at 
this time the ebb and flow of the tide is visible in the 
ditches at the station. Berhampore is 76^ feet above 
the level of the sea^ but it is three feet below high water 
mark in the river. Allaliabad, an unhealthy station^ 
situated at the junction of the Ganges and the Jumna, 
is 368 feet above the sea, and about 40 feet above the 
surroimding country. 

The N.W. stations are at a considerably higher eleva- 
tion. Rawul Pindi is about 1,500 feet; and the large 
station of Mean Meer is 1,128 feet above the sea. 

Sccunderabad, in the Madras presidency, has an eleva- 
tion of 1,800 feet. Bangalore, which is the highest of the 
larger stations in India, is 3,000 feet above the sea level. 
Belgaum, in the Bombay presidency, is about 2,200 feet, 
and Poona is 1,800 feet above the sea. 

Many of the most important stations are thus at a 
healthy elevation above the sea level, if the sanitary 
condition of the station were determined by this element. 
But they are all more or less deficient in another element 
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Sakitaet of perhaps greater importance, viz., their relative level as 

' ' regards the surrounding country. Generally speaking 

they are little if at all raised above that level ; and some- 
times, as is the case with the highest of them, Bangalore, 
part of the station is actually below that level. Some 
of the most unhealthy stations are close to river banks. 

In the great majority of stations, water is found at a 
short distance only below the surface. The only means 
of arriving at an estimate of the depth is by the wells ; 
but as water is being constantly drawn from them, they 
do not afford a very accurate indication of the water level 
in the subsoil. Thus at Fort William the water level 
varies in depth from 12 feet in the dry season, to 2 feet 
in the wet season, although the ground is at all times 
close upon the water level in the river. At Dura Dum 
the water level in the dry season is at a depth of 9 feet, 
and during the wet season of one foot from the surface. 
At Kirkee, the depth is at 33 feet in the dry and at 19 
in the wet season. And so of the others. 

As might be anticipated, the soils and subsoils vary 
very much. A few stations are situated on dry sandy 
soils. In others the underlying rock comes close to the 
surface. But in the majority the soils are more or less 
retentive of moisture, and charged with decaying vegetable 
matter, and damp. 

The natural result of this in a warm climate is the 
production of malaria. It is by no means certain^ how- 
ever, that this malaria exists equally over extensive tracts 
of country. There is on the contrary reason to believe 
that, like every other local cause of disease, it is much 
more intense in some districts than in others. Some 
years ago, a committee was appointed to examine the 
effects of irrigation on health ; and one of the most im- 
portant facts elicited by the inquiry is stated by Deputy 
Page 464. Inspector-General Dempster to have been the close prox- 
imity of some of the worst and some of the best localities- 
And applying this discovery to such stations as Cawn- 
pore, Kurnal, Dinapore, Delhi, Ghazeepore, he says that 
nearly all these stations are in*emediably vicious ; but, 
nevertheless, he believes that good locahties exist at no 
great distance from every one of them. 

Although, as has been already stated, more care has 
recently been bestowed on the selection of stations, this 
important duty is not conducted on any fixed principle. 
No specially competent class of officers has been appointed 
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for tbe purpose. A Committee is usually constituted of ^*^^*"V 
a commanding officer, an engineer, and a medical officer, ^'" '"'° ' 
with certain additional members, who proceed to make 
the necessary inquiries, and report. No doubt the inten- 
tion is to obtain the best practical advice and opinion, 
but very special knowledge is required for such a purpose, 
while the consequences of mistake may be so disastrous 
that any mere chance selection of officers for the duty 
should be avoided, The Committees should either be 
constituted entirely of men of known competence ; or else 
certain officers specially conversant with the whole sul>ject 
should be selected for this particular service, and placed 
as ex officio members on all Committees. Officers should 
"never be taken for such a service by roster j nor should 
officials on the spot be entrusted ^nth the duty merely 
because they happen to be there. 

The selection of new stations should in short be con- 
sidered as one of the most important sanitary duties, 
and should be a recogni.«ed part of the sanitary service of 
the army. 

We next proceed to consider the F^anitary condition of 
existing stations as it bears on the health of the troops. 
But in doing so it is necessary to include the sanitary 
state of native towns and bazaars, because not only is a 
part of the soldier's time spent in these places, but the 
mere fact of their proximity to European barracks must 
necessarily exercise an injurious influence on the healthi- 
ness of both barracks and hospitals, if the native dwellings 
are in an unwholesome condition. It is indeed impossible 
to separate the question of healthy as it relates to troops, 
from the sanitary condition of the native population ; 
especially as it regards the occurrence of epidemics, 
which, whenever they occur among natives, indicate a 
condition of matters dangerous in the highest degree to 
the troops in the neighbourhood. 

Referring to this subject, Sir Ranald Martin says, that 5314, 
when he was surgeon of the native hospital at Calcutta, 
he was always aware of the advent of cholera 15 or 20 
days before it attacked the European population, by its 
prevalence among the natives, and that this was one of 
the reasons which led him to suggest sanitary improve- 
ments for Calcutta. The bad sanitary condition of this 
large city is indeed so notorious that Deputy- Inspector 2138, 2146, 
General Longmore who acted as sanitary officer atCal- 2147. 
CUtta during the mutiny, does not consider it necessary 
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to describe it. He merely states that, as regards the 
chief part of the vast area covered by the city, that 
inhabited by the native population, the pestilential con- 
dition of the surface drains and yards, and many of the 
tanks among tbe huts and houses, would not be credited 
by any one who had not been among them. The influ- 
ence in certain winds of these places is quite perceptible 
at Fort William, although there is a very good esplanade 
between the fort and the bazaars. He has no doubt that 
there would be much more mortality among troops, were 
it not for the esplanade. 

This great city has grown up by degrees in the entire 
absence of any efficient sanitary supervision. There has 
hitherto been no proper drainage. The water supply has 
been defective and bad ; and the houses are much over- 
crowded. 

The sanitary condition of the town of Madras, as de- 
scribed by Sir Charles Trevelyan, is as bad as that of 
Calcutta. The soil upon which the city stands is white 
yand. The river Kooam, which passes through it, is & 
tidal estuary, receiving all the town drainage along its 
course ; but as the mouth of the estuary is silted up for 
most of the year, it becomes a foul stagnant open cess- 
pool, which is washed out once a year by the floods. Sir 
C Trevelyan describes the drainage as being " extremely 
" defective." There are, he says, plenty of drains, in one 
sense too many, for they are offensive in the extreme, 
because there are no means of propelling the offensive 
matter and getting rid of it. The drainage is effected by 
open drains " of the most offensive and scandalous de* 
" scription." There are no means of flushing them, on 
account of deficiency of water; and such is the offensive 
state of the general atmosphere from these defects, that 
a high wall is maintained between the Government House 
grounds and the body of the town, in one of the most 
thickly populated portions of the town, e.xpressly for the 
purpose of excluding the noxious smell that may issue 
from the drains, thereby excluding the sea breeze, and 
preventing the improvement of the adjoining part of the 
town,, and thus greatly aggravating the evil. 

The water supply for domestic use is likewise " ex- 
" tremely deficient," and it has become partially dcterio- 
15, .1308. rated by offensive matter from the drains. Sir C. Trevelyan 
states that the introduction of a pure water supply is an 
extremely popular subject, and extremely desired by the 
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people ; and that it is a matter of urgent necessity, on sanitary 
the commonest principles of duty, to provide it. He CoNDraoN,Si8 
further states that the health of European troops must be 5317. 
more or less affected by those circumstances, and that he 5310. 
had proposed that the health of the European population 
of Madras should be improved (not by building a wall of 
separation between them and the natives, but) by power- 5314. 
fully acting on the conditions of health of the native 
population itself 

As to Bombay, the evidence contained in the Station 
Report is of a similar character. The population is be- 
tween 400,000 and G00,000. The drainage is very defec- 
tive, the native houses generally in a filthy condition, with 
much ordure within their precincts, which has been ac- 
cumulating for years. Nuisance is experienced in the town 
barracks from the wind blowing over the densely- packed 
houses, and also in Fart George from butchers' shambles 
and public necessaries about half a mile distant. Cholera 
follows its usual law of propagation in Bombay as else- 
where. Dr. John McLennan states that those natives 1221. 
living in the lowest, worst ventilated, and dampest part 
of the island, particularly in such places on the shore, 
suffer most. He also informs us that cholera and bad 
fever at one time frequently' prevailed in the European 
crews of vessels undergoing repairs in the dockyard, a 
close, badly-ventilated situation, not far from the opening 
of a drain running into the harbour. 

Dr, Haines shows that in 1861, the 16,200 deaths* 
among the population of Bombay were chiefly by zymotic 
diseases; thus, 1,6U0 deaths were by small-pox, 1,251 by 
cholera, and 7,024 by fever. 

After calling attention to the insular situatiou of Bom- 
bay, its invigorating sea breeze, excellent water supply, 
and the abundance of open space for recreation, he goes 
on to add that when the streets are widened, when the 
water supply is rendered accessible to all, and when house 
drainagCj and an effective system of sewage have been 
established, '* there is no reason why Bombay shovdd not 
" rank among the very healthiest of tropical cities." f 

The water supply at Agra is bad, and cholera has been statioral 
fatal. Report. 



• 10,539 bodies were buried, 4,736 bufnt, and 905 exposed to carrion 
birds. 

I Fourth Beport on Dcatlis in Bombuy, by Rob, Hainee, M.B.j p. s. 
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Delhi before 1857 was said to be Qnliealthy, Sir Charles 
Napier,* however, held that it might, perhaps, be madu as 
healthy as anj part of India. " In most parts of India," 
he says, " the effects of man's imprudence are attributed 
" to climate ! If a man gets drunk^ the sun has given 
" him a headache, and so on. Every garden at Delhi, if 
" not kept clean, becomes a morass ; weeds flourish, filth 
" runs riot, and Delhi is unhealthy. The result is, that 
** the grandest city in India has the name of being insalu- 
" brious, though it does not appear to have any natural 
" cause to produce sickness ; no natui'al swamps which 
" would require vast labour, science, and sums of money 
*' to overcome. Nothing evil, in short, that does not 
" appear to be of man's own creation." 

The natural advantages of Bangalore are very consi- 
derable I but it has nevertheless afforded a high sick and 
death rate, aad the population, civil and military, have 
suffered severely from dysentery and cholera. During the 
period included in the return from this station the barracks 
were bad, and their " conservancy," in the opinion of In- 
spector General Macpherson, worse. The natural drainage 
from the ridge on which the cantonment rests is good ; 
but as it is not properly taken advantage of, the surface 
filth finds its way into the tank, which, during the dry 
season, supplies the dense native population with water. 
" Every obstacle," the Commander-in-Chief Sir Patrick 
Grant adds, in a note, " has been thrown in the w^ay of 
" procuring a copious supply of pure wholesome water, 
" but it is hoped they are now (in 1860) in a fair way of 
" being overcome." 

Inspector General Macpherson further notices that the 
native population of Trichiuopoly exceeds 100,000 ; that 
the streets are clean ; but that the " environs of the 
" military cantonments are resorted to by the natives for 
'* the purposes of nature," giving rise, " by the excessive 
*' accumulation of surface filth, to offensive odours in- 
" jurious to the public health." 

Evidence of a similar kind might be adduced wdth 
regard to all native towns near military stations ; but this 
brief statement of the sanitary defects existing in the seats 
of government of the three presidencies and at two or 
three of the more important stations is quite sufficient for 
the purpose we have in view. 



* Sir Charles Napier, Defects of Indian Gov., p. 271. 
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It is satisfactory at the same time to be able to state samtakt 
that Bombay has recently been provided with an esccllent Cokimtion.&c, 
water supply, and that extensive works of drainage have 
been undertaken at Calcuttii. 

In all native towns there is some system of cleansing 
and removing nuisances in existence ; but this, though 
indispensable as far as it goes, constitutes only a sniall part 
of the sanitary improvement required. There can be no 
doubt that well-considered measures of water supply, 
drainage, paving, cleansing, and general construction in 
these towns would be attended with most beneficial results 
to the health of troops quartered near them. And as 
regards the native population, we concur in opinion with 
Sir C, Trevelyan, who says, " I consider that not only 5307. 
" the preservation of life and health is concerned, but the 
" strength and comfort and general efficiency of the 
" population are involved ; they would be better and 
" abler men, women, and children for all the purposes ' 
'' of life, if the average standard of mental and bodily 
" vigour were improved by the removal of these local 
" causes of a low state of health." 

Every military station in India has its bazaars, mostly 
in close proximity to the European lines. They consist 
of huts or houses arranged on no general plan, and without 
any regard at all to sanitary conditions. They have 
grown up anyhow, and have increased with the bazaar 
population, which always bears a very high proportion 
to that of the European troops at the station ; e.g,j Ban- Stational 
galore, already referred to, has accommodation for about Reports, 
1,700 European and 2,600 native troops. The native ''"**'""' 
population within the cantonment is 124,000, three-fourths 
of whom live in the bazaar close to the European infantry 
barrack. There has hitherto been no limit to the proximity 
by which these large native populations may approach 
European barracks, nor to their position as regards pre- 
vailing winds. There are no regulations as to the general 
arrangement of the houses, the width or direction of streets, 
drainage, or water supply. The habits of the natives are 
such that, unless they aro clpsely watched, they cover the 
whole neighbouring surface with filth ; and if there be 
any ravines or pits in the neighbourhood they convert 
them into dangerous nuisances. There are generally no 
public necessaries. There are often open cesspits among 
the houses. The surface drainage sometimes flows into 
tanks, from which the water supply is derived. Surface 
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cleansing and removal of nuisances are enforced with more 
or less efficiencj- by the bazaar magistrates, but, in the 
absence of both paving and efficient drainage, it is im- 
possible to effect either object satisfactorily. 

Sir R. Martin describes the cleansing and drainage of 
bazaars as quite deficient, and recommends systematic 
medical police arrangements for the purpose. 

Deputy Inspector-General Stewart states that the 
natives generally retire to neighbouring ravines, where 
these exist* and that there used to be, generally speaking, 
no proper police to maintain cleanliness. 

Sir Froby Cautley gives the following account of the 
bazaars at Cawnpore:^ 

" To give the Commiesionera an idea of the state of these 
bazaars, I may mention that the natives build their huts entirely 
of mud dug out of holes as near as possible to the place where 
tliey buUd. In the Cawnpore bazaar I came upon ponds full of 
black mud and all sorts of filth, and the whole phice was utterly 
unvenfcilatedj which was a very remarkable illuatration of how 
ill-health was produced, not only in the immediate neighbourhood, 
but all round the place." 

He states that the practice of pond-making, as a re- 
ceptacle for refuse matter, is common to every town bazaar 
in India. They dig the mud for the huts close by, and 
do not fill in the hole again. This hole serves to receive 
all the filth of the town, where it remains exposed to the 
sun. As a bazaar becomes more populated it becomes less 
ventilated, and in time a very serious nuisance. 

The Reports from the Stations confirm these general 
statements given in evidence, and show that in time past 
bazaars have been neither more nor less than native towns 
of the worst class, which have grown up in and around 
military cantonments, without any suspicion having been 
apparently excited, in the first instance, as to their probable 
influence on the health of the troops. 

The bazaar police is more efficient in some stations than 
in others, so that all bazaars do not present the same 
defects j and the regulations are considered to be very 
good, as far as they go, provided they arc efficiently 
carried out. 

The evidence on the structure and arrangement of 
stations shows that there is a considerable difference 
among them in these matters. The older stations are 
nil more or less defective in many most important points. 
Sir R. Martin describes the arrangements of barracks and 
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hospitals, with which he is conversant, as very deficient. Sjun-rAET 
He says that there has been a great neglect of the means ^^ ^'^'°' '' 
of cleansing, and that the drainage is almost universally 
insufficient for the purposes of health. 

In many of the older stations the buildings are so placed 
towards each other that the free external movement of the 
air, a condition essential to health in India, is obstructed 
so aa to render the air positively stagnant. Sometimes 
high walls surround the buildings so closely as to produce 
the same result. 

This class of defects, though existing more or less in 
most European stations, is most common in native lines, 
where the huts are often placed as close together as they 
can stand. 

In new stations, such as those in the Punjab, at 
Umballa and Poona, there is more regularity of stinieture, 
and the different barrack buildmgs are sometimes arranged 
en Echelon to catch the prevailing winds. 

But the older stations are very irregular, as e. g.j the 
barracks at Madras, which consist of closed squares of 1065, 
biuldings, at Cawnpore, Dinapore, &c., where the buildings 
are arranged so as to make good ventilation impossible. 

In fortified stations the barracks are often very much 
crowded together, and some of them are in bomb-proofs, 
hardly fit for human habitation in such a climate. 

Drainage of Stations. 

All the stations are surface-drained with more or less Diuinaokot 
efficiency, but with very few exceptions this is the only ^^*'"^''^' 
form of drainage which exists at any Indian station. The statioual 
surface drains arc either mere cuts in the ground, or they Kepoi'*s. 
are formed with brick or some other material ; and are 
led to an outlet, generally a cesspit, a ditch, or a ravine or 
nullah, where such exists. But very often the water is 
conveyed only to a certain distance from the barrack, and 
left to provide an escape for itself The whole procedure 1698, 
is that usually adopted for camps, and is wholly unsuitable 
for permanent stations. Colonel Greathed states, as the 3105, 
result of his experience, that when there is a heavy fall 
of rain, it is very commonly not carried off as well as it 
might be. Even this surface drainage is executed on no 
general plan. Sir Proby Cautley states that one reason 39^5, 
of the defective condition of the surface drainage is that 
the drainage of cantonments is generally done in detached 
bits, instead of being carried out comprehensively. He 
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Draisaoe oi- states that the want of drainage has l)cen a general defect, 
Statioss. j^^^^ ^^^^ latterly gi'cat improvements have been effected ; 
f that he attaches great importance to a proper system, and 

that, were it carried out, he is of opinion that such places 
J912-17. as Cawnpore, Delhi, Kurnal, would be comparatively free 
of disease. The annual mortality at Cawnpore has been 
as high as 91 in 1*000, chiefly from fever, dysentery, 
diarrhoea, and cholera ; which Sir Proby Cautley states, 
has been due to the condition of the station, the want of 
drainage, and the filth in the bazaar. And on being asked 
whether he considers Cawnpore a fair illustration of the 
general defects of drainage in India, he replies, " A very 
good illustration," admitting at the same time that it is 
perhaps an extreme one. Sir John Lawrence considers 
that drainage has not been cared for so much as it ought, 
although it has been improved considerably of late years. 
The flushing of the surface drains is generally left to 
periodical rains, or they are swept out by the native esta- 
blishment. 

The abstract of stational reports gives information as to 
the condition of the drainage at most of the stations. 

So far as we can learn from these reports, there appeal's 
to be no method of conveying away the roof water froni 
buildings, which consequently sinks into the ground where 
it falls, and accumulates moisture close to the foundations 
of both barracks and hospitals. There is no such thing 
as subsoil drainage carried out at any station. The rain- 
fall no doubt partially runs away by the surface drains ; 
but the great bulk of it, amounting to many feet in depth 
during each rainy season, goes to saturate the subsoil 
with water. The conclusion of the rainy season is generally 
attended with a great increase in epidemic diseases. And, 
inasmuch as wet or damp subsoils arc well ascertained 
causes of this class of maladies, even in cold climates, in 
such a climate as India the neglect of subsoil drainage 
within the area of stations is doubtless one great cause of 
increased sickness and mortality. Indeed the effect of 
undrained subsoil on health is well known in low-lying 
stations throughout India. 

The floors of barracks and hospitals are often damp 
from this cause. Dr. James Bird cites, as an illustration, 
the case of Colaba, which was not sufficiently drained ; 
the barracks were extremely unhealthy, and about 85 per 
cent, of the sickness arose from fevers. The floors rested 
on the a;round, and water could be found within three 



426-30. 



INTO THE SANITARY STATE OF THE AEMT IN INDIA. 



85 



1672. 



5840. 



1032, 



feet of the surface. Such sites, he continues, produce a drainaokYss- 
large amount of sickness, and a large amount of mortality stATioN«. 
generallj. 

Major-Gcneral Goodwyn mentions the case of Berham- 
pore, in which the barrack square was pretty well drained ; 
but the marshy state of native lines and of the parade 
ground, was a cause of unhealthiness. 

In regard to Berhampore also, Dr. George Wallich says, 
" There is one part of it so unhealthy that Europeans 
" will not live in it. One house has the name of * Fever 
" Hall ;* and as certainly as any one goes to live in it, he 
" takes fever." 

The reason assigned for the a,bsence of any but surface 
drainage is the want of sufficient fall at many stations ; but 
if there be not fall enough to enable the subsoil to free 
itself of moisture, the ground is certainly unfit for occupa- 
tion by troops, unless the water were pumped up and 
removed by machinery. All stations are not equally defi- 
cient in this respect ; there must be many with fall enough 
for every purpose towards an available outlet. 

There is, of course, no drainage for conveying away any Stational 
of the fluid refuse of stations. In the majority of instances, l^portH. 
this cither passes off by the surface drains, or it is run 
into shallow cesspits, from which it is removed by hand, 
and carried or carted away. Sometimes the fluid refuse 
is passed into deep cesspits, at no great distance from 
the barracks, with the view of its draining into the subsoil; 
the water from the subsoil being, at the same time, the 
source which supplies the wells. 

Neither latrines nor urinals are drained. For all the 
purposes to which drainage is applied in this country, 
as a means of preserving health, it is unknown in India. 
Our cities and towns, as well as om* home stations, have 
been or are being drained, because the absence of drainage 
is well known to be fatal to health ; while in ihc hot 
moist climate of India, no effectual step has been taken as 
yet to introduce this indispensable sanitary improvement. 

The present surface drainage is altogether insufficient 
for conveying away fluid refuse. The drains are very 
liable to fall out of level, and to accumulate foul water 
at points dangerous to health. Were they ever so perfect 
in construction, tiiey could only remove that part of the 
rain-fall which happened to flow into the surface drain 
along its line ; but this would leave the subsoil charged 
with water and organic matter washed into the surface, 
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DunriQ* ow the tendency of which is to render the ground more un- 
1^"' healthy (by the generation of malaria) thaji it would 
otherwise be, and, in course of time, to make it unin- 
habitable. 

The evidence given before us, as well as the stational 
reports, when carefully considered, all go to prove that 
the drainage of Indian statioUB on a wcll-digcsted plan to 
Huit local circumstances, is a work of urgent necessity tor 
improving the health of the army. 
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Considerable discussion has arisen as to the effect on 
health produced by works of irrigation carried on in the 
vicinity of stations. To increase the productiveness of 
dry soils the waters of rivers are conducted over certain 
pLirts of the country in canals > large enough for inland 
navigation, and the supply is let to cultivators, who arc 
permitted to draw and apply it in their own way. In 
some places water for irrigation is collected in reservoirs. 
The land itself being undrained, can only take a certain 
definite quadtity of water without producing malaria; but 
the natives give little consideration to this, aud they 
flood the surface. The influence on health of this method 
of irrigation has varied in different districts of India, In 
the Madras Presidency, both Major-General Cotton and 
2044, 2320. Deputy Inspector-General Maclean, state that no injury 
to health has been observed even among Europeans. In 
the Bengal Presidency, careless application of water is 
attended by prevalence of periodic fevers and spleen 
disease, which has led to the prohibition of irrigation 
within a considerable distance of military stations, — five 
miles, as regards rice cultivation. A committee was 
appointed to examine into the alleged unhealthiness oi 
the process. They foimd that whenever the soil was of 
very tenacious character, and too much water used and 
allowed to stagnate, disease showed itself. There is no 
evidence in any of the Stational Reports of the produc- 
tion of fever by land under irrigation ; and so far as con- 
cerns the native population, the advantages ot a water- 
supply for agricultural purposes are so very great and so 
intimately connected with their well-being, that the ques- 
tion whicn arises is, not whether the irrigation should be 
discontinued, but how it can b^ continued without injury 
to health. 
lo Southern India it appears to produce less injury 
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than in Northern India, but wherever water for irrigation iHsioAnoK. 
is applied in any quantity, subsoil drainage is indispensable 
botn for health and productiveness, and ought always to 
accompany works of irrigation. 

WaTER'SUPPLT. 

The water-supply of stations, as well as of towns, is 
derived from three aources, — tanksi, wells, and rivers. 

In low flat districts^ and in deltas, tanks arc chiefly 
relied on. The supply at up-country stations is mainly 
derived from wells of from 20 to 30 feet, or more, in depth. 

River-water is used where a river happens to be the most Rtetinnai 
abundant and accessible source. The universal method of I^ciMits. 
distributing the water is as follows: — It is drawn from the 
tank or well by dipping skins or other convenient vessels, 
and it is carried ny water-carriers (bhcesties) from its 
source to the barrack, and there emptied into such re- 
ceptacles connected with cook-houses, ablution rooms, &c. 
as may have been provided for its reception. 

At some of the larger stations the water is conveyed 
by bullocks. For drinking purposes an ordinary wooden 
barrel or jar is provided ; the water is poured from the 
water-skin into it, and the water is drawn from the barrel 
by dipping. 

It will be seen that the entire method of supply for 
permanent stations is the same as that usually adopted 
for armies in the field. 

However requisite it may be to adopt it under the 
pressure of necessity, it is olmously unsafe to trust to such 
a method of supplying troops with one of the prime 
necessaries of life at all other times. 

Somewhat similar methods have always been in use 
among uncivilized or imperfectly civilized populations. 
But in proportion as civilization has advanced, such rude 
and unsafe expedients have been relinquished ; and greater 
attention is now paid both to the source from which water 
is derived and to the method by which it is distributed 
for use, especially in towns, 

A considerable amount of useful and valuable evidence 
has been laid before us on this most important subject by 
distinguished chemists, two of whom are officers of health 
iu the metropolis, and specially conversant with the whole 
subject. One of these gentlemen, Dr. R. I>. Thomson, 
who has visited India, dcBcribes the state of the Indian 
tanks as "quite shockmg." He states that he would -1754,4796." 
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certainly not be satisfied if the population of his district 
(Marylebone) had no better water sources than those at 
the command of the Indian armj'^, that, indeed, he would 
consider them very dangerous, and that he would expect 
a " very mucb higher " rate of mortality in the parish if 
the water-supply were of a sioiilar kind. 

Dr. Letheby, Officer of Health to the City of London^ 
gives evidence to the same general effect. He is asked : — 

" +671 . SupiJosing in an epidemic country you have superficial 
wells dug in a soil containing a large quantity of organic matter, 
and suppose the mode of drawing thiit water is by tlirowing 
buckets into the well, drawing the water up, spilling part of it 
upon the surface, pai-t of the water beiog wtished iuto the well 
again, sind suppose that the water so di"awn up is carried in skins, 
and distributed to the consumers, what do you think is likely to 
be the sanitary rasult of such a proceeding ? — That I could hardly 
speak to, except from an examination of the water, but I should 
say the mode of distribution is very objectionable, and is likely 
to give the water organic impurities^ and to make it, indeed, 
worse than it oiiginally was. The soaking of the water from 
the soil back again into the well, and the redistribution of it in 
skins, must be a means whereby an additional impurity must be 
given to the water independently of that whiuh was in it before. 

"4672. So that in a country whei'C epidemic diseases prevail 
you would object, in a sanitary point of view, to that mode of 
distribution! — Yes, I should object to that." 

In examining the objections against the present system 
of water-supply more in detail, it appears, that, with very 
few exceptions, the water from no source in India has 
been submitted to chemical analysis. In the exceptional 
cases given in the reports froua the stations, the results 
of analysis, so far as they go, are by no means satisfactory 
as regards the purity of the supply. 

At certain up-country stations, the well water contains 
a large amount of salts ; and a similar excess of saline 
matter is observed in tanks, rivers, &c., during dry weather. 

There is every reason to believe also that many water 
sources contain a large amount of organic matters, animal 
and vegetable ; but in scarcely an instance is there any 
qualitative analysis given. The qualitative analysis of 
water from the wells and tank at Secunderabad, however, 
gives results of an extraordinary character. This station 
(which has suffered so severely from bowel diseases) is 
supphed with water from six sources, containiag from 
10 grains up to 38, 44, and in one instance li9 grains of 
solid matter per gallon ; and of this amount it appears 
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that organic matter of some kind or other exists to tht; 
extent of from above 2 1 grains to 8, 11, and apparently, 
in one instance, up to 30 grains per gallon. 



Watku- 



For all practical purposes, as 



regards 



the health of 
troops, the c(«iiposition of the various water sources in 
stations may be said to be either unknown or too imper- 
fectly known to be of any real use. 

All we can gather from the evidence and the stational 
returns, is that some waters arc considered good, some 
tolerably good, and some not so good. 

But in the selection of sources, it seems not to have 
been considered necessary to make anj'' special inquiry on 
the subject, 

la some exceptional cases the water-supply is stated to 
be peculiarly defective as to its purity, and " some very 
" good wells become dangerous from disuse." 

Again, it is the result of universal experience that shal- 
low wells, such as those used in India, which receive their 
water from the rain-fall di'aining through a soil highly 
charged with organic matter, always contain a considerable 
amount of that matter in solution. In ground at a distance 
from human dwellings the organic matter will be chiefly 
of vegetable origin. But wherever there is a population 
on the surface, with neglect of ordinary sanitary precau- 
tions as to surface cleansing, drainage, and especially cess- 
pits or other nuisances, the chances are that the wells will 
contain a considerable amount of animalizcd matter. Vege- 
table impurities in water rarely manifest their presence 
either by taste or smel]. In sonic most fatal instances the 
presence of decomposing animal matter in wells has ren- 
dered the water containing it apparently more agreeable 
to the taste. 

The extent to which these impurities prevail in shallow 
wells is much greater than the public is at al! aware of. 
Dr. Thomson has given the constituents of 44 wells or 
street pumps in the parish of St. Marylebone (having a 
depth of i'roin 12 to 20 ft.) containing from 42 grains to 
133 grains of solid impurity per gallon, the organic matter 
varying from about 5 to 33 grains per gallon. All of these 
waters are unfit for use. Dr. Letheby says, in regard to 
these and other similar wells, " thci'c is no shallow well at 
" all in London which contains pure water." As already 
stated, the cause of this impurity is to be sought for in the 
existence of organic matter in the soil. 



Vide Miss 
Nigh tin- 
gule'a Ob- 
nurvations, 
J>. :ii7. 



586. 

58y 



4578. 



4589. 



4582. 
4598, 4603. 



4725. 



4589. 



HEPOHT OF COmilSSTO^TEBS APPOTKTED TO INQtriBH 



suri'LT. 
4060. 



•loS2. 



a43a. 



5856. 
2763, 



An example of this in India is given by Colonel G. Camp- 
bell, in which certain wells at Lucknow became contami- 
nated on account of a number of elephants having been 
buried near them. The recognized impurity of the water 
in this caae led to its disuse. But generally, as stated by 
Dr. Letheby, these impure shallow well waters look clear, 
fresh, and rather inviting, because of the presence of car- 
bonic acid, which gives them a sparkling quality, and 
because of their temperature and their slightly saline taste 
caused by the presence of nitrates produced during the 
process of decomposition of animal matter. 

Dr. James Bird states that the waters of Bombay, drawn 
from wells, contain a considerable amount of organic matter. 

The water of open tanks is exposed to similar sources 
of impurity. They are dug In soils which have been for 
ages covered by a rich vegetation. They receive the 
drainage of the whole of the surrounding area, and during 
heavy falls of rain, whatever impurities there may be on 
the surface are washed into the tank, which is in fact the 
drainage outlet. 

Some of the tanks are lined with stone, others are 
banked with more or less care, and kept free of vegetation. 
Some of thera resemble ordinary horse-ponds ; in some 
instances covered with a minute vegetation which, it is 
considered, rather improves the quality of the water, by 
assimilating its dead organic matter. It is the custom to 
set apart tanks for bathing and washing, and tanks for 
supplying water for domestic use, cooking and drinking. 
There is a tacit understanding that tanks of the latter 
class shall not be used for the former purposes, and some- 
times they are guarded. Notwithstanding these precau- 
tions, the evidence shows that a large amount of organic 
matter finds its way into them. 

The tanks used by Europeans are generally safer in this 
respect than those used by natives, but still their purity 
depends to a very great extent on the state of the sur- 
rounding surface, and the water is all more or less stag- 
nant. Sometimes the same tanks are used by European 
and native troops. The use of stagnant water has by 
itself been known to occasion ague ; but besides this the 
Indian tanks are, many of themj. exposed to pollution from 
filth, on account of the dirty habits of the natives, described 
in the evidence of Dr. G. C- Wallich, as follows: — 

" 5855. Independuntly uf thatj tbo Liibits of Uie natives, who 
defecate all over the surface of the country^ muat necessarily cause 
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tliG Wflter itt the tanks to b^como impure T — Yes, it is so ; in point 
of fact the nativ&s have no idea of tiUdng sajaitnty precautions, 
For instance, a man will eat a.nd drink and perform his evacua- 
tiona actually on the very satno foot of water, standing in it, or 
cloBe to it ; he has no idea of impurity as long m it happens to be 
Ganges water. 

"5856. The European troops and also the native troops drink 
the water from these tanks? — Yes ; there ia nothing else for them, 
and the same causes will operate with Eurupeans in an increased 
degrea" 

After describing the same native habits, Dr. Mouat 
states that a heavy shower of rain washes down all soluble 
matter, through the natural percolation of the soil, and it 
must find its way into the tanks. 

Speaking of the tanks used bj the natives, Dr. Falconer 
says, that the purity of the water in them will depend upon 
the washing in of the surface, and upon the nature of that 
surface. If decayed vegetable matter or animal excj'eta 
were thrown out on the surface, and the rain drainage 
took that direction, the water in the tank would become 
tainted and unwholesome. 

Taking into consideration the habits of the natives, and 
the general state of the surface near stations and towns, it 
must be evident that considerable danger to health must 
arise fi'om the use of tank water. 

Such a source of supply is not made use of for any 
military station at home, or indeed for any domestic pur- 
pose. Such water, even in this climate, is considered bad 
and dangerous, and in such a climate as that of India it is 
more so than at home. 

We next come to consider the probable effect of this 
condition of the water-supply upon the health of the troops; 
and in doing bo we shall have to be guided to a large extent 
by the experience obtained in sanitary inquiries at home. 
Dr. Letheby says on this subject : — 

" I think I may say that not only myself but aU the officers of 
healtln of the metropolis are of opinion tliat bad water ia a 
frequent cause of disease. 

"4565. And that it aggi'avates some of the diseases? — Yea, 
there ia no doubt of that. 

" 4566. Do you mean that impure water itself produces disease, 
or merely that it predi'^poseH to disease ?— ^It does both. I believe, 
in the first place, when there ia a natural tendency to disease, the 
condition into which the water will bring the alimentary canal 
will tend to cstabliah that disease, or set it on foot ; and tliat 
decomposiug organic matter, in certsun conditions of decay, in the 
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alimentary canal is sufficient, without any other agency whatoverj 
to caiise disease. 

*' 4567. So that next to impure » air you would rank it aa one 
of the most powerful causes of disease ?— I am disposed to think 
it is before impure air, as being one of the most powerful cautses 
of disease." 

This evidence gives the experience up to the present 
time. 

During all great epidemics popular opinion has pointed 
out the state of the water as one of the chief causes of 
pestilence, and modern experience has confirmed this by 
minute statistical inquiry. The diseases to which bad 
water peculiarly predisposes are mainly epidemic diseases, 
affecting the intestinal canal, such as choleraj dlarrhosa, 
and dysentery. 

To the use of impure water have also been traced fevers 
of the intermittent tj'pe. 

The evidence on these points is conclusive, and extends 
not only to well water but also to impure river water. 
During the cholera epidemic of 1848—9 severalinstances 
occurred in which nearly every pei'son using water from 
particular wells was affected with diarrhcea or cholera, and 
of the cholera cases nearly all died.* 

During the epidemic of 1854, of 73 persons who died of 
cholera in a certain street in the metropolis, 6l had drunk 
water from a pump polluted by sewage, while the people 
who did not use the water were not so severely visited. 
A vessel of this water was sent to a lady at Hampstead, 
and she was attacked and died of cholera. The water, on 
being analysed, was found to contain 92 grains of solid 
matter in the gallon, of which 7*8 grains were organic 
matter. During the same epidemic the population of 
Southwark and Lambeth suffered severely from cholera, 
which was attributed to the state of the water-supplj-. The 
affected district was supplied by two companies, one of 
which gave a comparatively pure water, and the other a 
very impure one, containing sewage matter from the 
Thames. The deaths from cholera in the houses supplied 
by the purer water were in the ratio of 37 in 10,000, while 
the ratio among those supplied with the impure whaler was 
130 in 10,000. This special case was the subject of elabo- 
rate statistical inquiries made by the Registrar-General's 
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says : — " Therefore I conclude that there ■were destroyed 
" by the South war k and Vauxhall Company (whose water 
i" at the time was impure) 2,500 persons," 
f In the same manner as the mortality from cholera has 
been diminished by the use of pure water has the ra.ortality 
from dysentery abo diminished. 

In applying this experience to India it is necessary to 
point out that the diseases which our home experience has 
proved to be so strikingly under the influence of the quahty 
of the water arc the same diseases which bring so much 
loss and inefficiency in the Indian army. This fact would 
of itself lead to a strong suspicion that the water is impure- 
But it must also be borne in mind that the troops dnnk a 
large quantity of water, especially during the hot season, 
and that bowel diseases arc generally moat prevalent and 
fatal in the hot dry weather when the water supply is ■ 
diminishing and becoming daily more impure from evapo- 
ration and want of rain. Sir John Lawrence, in his evi- 
dence, states ; — 

I " In India one great point upon which good health depends is 
the water ; our people very seldom look to the water, but the 
natives always look to tlie water in choosing a locality. 

" 3014-. I helieve that the troops drink an immense quantity of" 
Iwater mixed or unmixed !— Yes. 

" 3015. Therefore it is important that the water should he of 
"^good quality t— Yes i 1 think that there is very great scope for 
improvement in the selection of sites in that way. 

" 301 C. In England we find that the water has a gi'eat deal to 
do with the mortaUty in cholera ? — Yes ; I have seen positions 
which were considered unesceptionably good by Englrslimeii, but 
if you asked the natives ahout one of them, they would say that 
it was very had on account of the had quality of the water." 

In a district where there is a strong predisposition to 
bowel diseases, whenever even the inorganic saline impu- 
rities in the water exceed a certain amount, there is danger 
to health. The production of diarrhoea hy such waters 
even in Europe is perfectly well known, especially at 
certain seasons ; and the same fact has been observed in 
India. Dr. Mouat has no doubt that in a marshy district, 5717, 5718. 
impure water has a tendency to produce diarrbcea, espe- 
cidly when, in a very dry season, the wells, and even the 
tank water, are more or less loaded with salts ; diarrhoea 
is very rife in those cases, and the same thing occurs from 
water that is drunk from tidal rivers ; for even in the hot 
season, when the tides arc very low, the water is to a cer- 
tain extent brackish. He states that he accompanied a 
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tletacliment of sailors to Aasam during the mutiny, and 

the water was all taken in alongside from the river i a most 

frightful outbreak of cholera occurred within 24 hours after 
embarkation, and the men traced it to the water diBtinctly. 
d838, .j840, Dr. Wallich states that there is a great quantity of inipu- 
5842, 5843. pities in tanks, that the water is "completely" *' charged 
" with organic matter," and that the animal organic matter 
(in the tanks) is certainly a cause of fevers, dysentery, and 
cholera. But we cannot ascertain that there has been any 
attempt to estimate the nature and amount of the impuri- 
ties, or their probable influence upon the health of the 
army. 

It is known that water from marshy districts in this 
country contains from four to five grains per gallon of 
vegetable matter, and that it would be considered injurious 
to health to use such water. 

As regards putrescent animalized matter, Dr, ThonisoD 
states that he would consider the presence of "any quan- 
" tity objectionable " in a country like India, where bowel 
disease prevails. 

Dr. Angus Smith states that, while three grains of peaty 
matter could hardly be considered bad in a sanitary point 
of view, half a grain of putrefying matter " might be 
*' intolerable," and that water containing from five to six or 
ten grains of organic matter per gallon could not, he 
believes, be drunk, and could not be used at all. 

The rude and imperfect method of distribution in use 
has already been adverted to as an additional source of 
impurity, which would not be submitted to at any home 
station. 
5490. Dr. Sutherland, in reviewing the whole question in its 

reference to barracks^ says, " We should certainly recom- 
" mend for our home stations the abolition of the entire 
" mode of supply of water mostly used at the Indian sta- 
" tions, both as regards the source and the mode of collec- 
" tion and distribution." " There has," he sayR, " been no 
" application apparently of any modem improvement, ae 
" regards either the examination of water sources or the 
" means of collecting or distributing water for use for 
" stations, bazaars, or towns." He says that " the present 
" condition of the water-supply is one of the cardinal 
" defects in the sanitary arrangements of India, and that 
" it is unquestionably a predisposing cause of disease, 
" especially during the prevailing seasons of cholera, fever, 
" dysentery, and other zymotic diseases," 
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The evidence before us goes to show the necessity of 
making a very careful chemical investigation of all the 
existing water sources at the stations, with the view of 
improving them, cither by adoption of precautionary mea- 
sures for diruinisbiog the risk of pollution, or by selecting 
a purer supply. Any water sources which are found to 
be irremediably impure should be at once rejected. The 
purest water is that which is obtained from primary rocks, 
such as granite, mica slate, and clay slate, or such as is 
obtained from pastoral districts. Next in order of purity, 
but by no means so pure, is the water from agricultural 
districts, represented by rivers. 

Deep wells afford good water, if care be taken to protect 
them from surface impurities, whether percolating through 
the soil or finding an entrance by the well*s mouth. The 
water of shallow wells, as already stated, ought always to 
be avoided- 

It is highly probable that a careful chemical inquiry 
would prove the majority of tank waters unfit for use. 

In conducting these inquiries, the same method should 
be adopted as is followed in this country in supplying towns 
with water. The degree of hardness, by Clark's test, 
should be ascertained | next, the quantities of organic and 
inorganic constituents per gallon, their precise nature, and 
the amount of each. 

As illustrations of the beneficial results of this method 
of procedure, it may be stated, that the impure water 
sources of the metropolis were abandoned and better 
water provided, with marked improvement in the health 
of the population ; that a proposal to supply the city of 
Glasgow with well water was rejected after chemical 
analysis, and at a great expense, the people obtained a 
supply, the total impurities in which amount to 2*35 grains 
per gallon, of which only 0'605 grains consist of organic 
matter. If the chemical constitution of this water be 
compared with that of the supply of Secunderabad, already 
mentioned, a clear idea will be obtained of the great impor- 
tance of chemical inquiry on such subjects. 

It may be useful to state briefly the nature of the 
improved water sources, together with the methods of 
distribution which have been adopted of late years in this 
country. The purest waters are those derived from 
mountain springs or streams, collected and stored either 
in lai^e artificial reservours in upland valleys, such, for 
example, as those for Manchester and Liverpool, or in 
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natural mountain lakes, sucb as Loch Katrine, from which 
Glasgow derives its water. We have already noticed the 
small amount of impurity in the Glasgow water. Man- 
chester water obtained from a hilly district contains 3*33 
grains of impurity per gallon, of which '680 grains is 
organic, chiefly peat. It is found highly advantageous in 
these cases to bring the water a distance of 30 or 40 miles 
in iron pipes ; and as the reservoirs are at a considerable 
elevation, the water is discharged by head pressure, and 
can be delivered by gravitation all over the towns for 
which it is intended. This^ though in the first instance a 
costly method, is the best and cheapest in the end, because 
it ensures a constant supply of pure water, and delivers it 
without the cost of machinery. 

In many parts of the country such advantages cannot 
be obtained ; and in these cases wells are dug to a great 
depth, until water-bearing strata are reached affording 
water of sufficient purity. Engine power is provided to 
raise the water into iron tanks elevated to a sufficient 
height above the ground to enable the town to be sup- 
plied by gravitation from the tank. 

In other instances, such as the metropolis, water is 
derived from rivers, and distributed in a similar manner ; 
but its purity cannot be so much depended upon. But 
even the metropolitan waters are pure when compared with 
those Indian waters, of which we have an analysis. The 
total impurities in waters supplied by the Thames com- 
panies may be taken at about 20 grains per gallon, of 
which from 1 ■ 24 to 1 ' 76 grains consist of organic matter. 
Water supplied by other London companies contains a 
little more impurity. 

As regards analysis, it is considered necessary not only 
to ascertain the comparative purity of a water source at 
the time of its selection, but periodical analyses are made 
from time to time, to see that no casual impurity has 
obtained admission. 

In all the improved supplies the water is delivered from 
pipes to the consumers ; a method of distribution which 
experience has shown to be absolutely necessary for 
health and cleanliness. 

Purity, abundance, and facility of use are the three prin- 
ciples which require to be kept in view ; and they are, if 
possibk*, of far more importance in India than at home. 

It may not always be possible at the Indian stations to 
obtain purer sources of supply ; but there can be always 
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at hand the means of reducing the impurities to a mini- 
mum ; filtration can be adopted everywhere, on any 
required scale, and the water obtained free of suspended 
impurities. 

Of late years scientific methods have been applied even 
to the removal of organic matter held in solution by the 
water. A filter composed of bone-charcoal, with peroxide 4G22-9. 
of iron, is found to oxidise organic impurities, bo that the 
water passes through without any perceptible remainder. 

It might possibly be practicable to obtain water for 
certain stations by having collecting reservoirs in hilly 
districts from which water might be laid on after careful 
filtration. 

Whatever be the source, the water should be laid on 
to every barrack and hospital directly by gravitation, or, 
if local circumstances prevent this from being done, the 
water should be raised by mechanical power, and stored 
in tanks at a sufficient elevation to enable it to be distri- 
buted by gravitation. Any way the present method of 
drawing and distributing by hand labour should be discon- 
tinued for all fixed stations, with the least possible delay. 
As the rain-fall in India is irregularly distributed over the 
year, special arrangements are required for collecting and 
storing it up in the rainy season, or for recovering it from 
the earth and purifying it. 

An abundant supply of pure cool water for drinking 
purposes is an essential requisite for all barracks. Nothing 
hitherto has been done in this direction j and we strongly 
recommend that drinking fountains be provided at all 
necessary points, both in the barracks and over the stations 
generally. 

Construction of Barracks. 
With few exceptions, the barracks in India are con- Eahrack 
stmcted on one general model, varying in detail, espe- Conbtofction. 
cially in the dimensions of the rooms and in the number 
of men they arc intended to accommodate. As already 
stated, in some of the older forts the barracks are case- 
mated, or built in more than one floor ; but in the other 
stations, the model is that of a hut with doors on opposite 
sides, which are protected by verandahs. In the more 
recent barracks, the detail has been varied by carrying 
the centre of the hut to some height above the sides, like 
a gothic church ; the elevated part being supported on 
arches dividing the room into a centie and two side 
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aisleSf with verandahs outeidc. The beds are generally 
arranged along the side walls, two and two between the 
doors. In the simpler form of construction there are 
two rows of beds in the room ; but where the room has 
aisles there are four or even six rows of beds between 
the opposite doors, the inner rows of beds being placed 
with their heads to the piers of the arches. In the most 
recently constructed barrack in India, the Dalhousie 
barrack, at Fort William, there are six rows of beds 
between the opposite doors. The dimensions of barrack 
rooms vary very much. Among the smallest rooms arc 
those at the new station of Mean Mcer, 48 feet long by 
24 feet viide and 24 feet high ; they are intended for 16 
men each, and to give 1,703 cubic feet, and 72 superficial 
feet per man. The temporary barrack rooms at Hazaree- 
baugh, built on the standard plan, are intended for 100 
men each, at 1,080 cubic feet and 63 superficial feet per 
man ; these rooms are 300 feet long, 20 feet wide, and 18 
feet high. 

The Secimderabad barrack rooms vary in length from 
124 feet to 274 feet ; they are from 18 to 24 feet in width, 
and fi'om 16 to 25 feet high ; they accommodate from 20 
to 104 men per room, giving about 1,000 cubic feet per 
man, and from 40 to 56 superficial feet. There is a bar- 
rack room at Trichinopoly no less than 1,011 feet long 
by 18 feet wide and 17 feet high. At Allahabad the 
rooms are 335 feet long by 22 feet wide and 16 feet 
high, holding 100 men per room. The barrack rooms at 
Dumdum, intended for from 30 to 38 men, arc about 105 
feet long by 22 feet wide and 14 feet high; giving about 
1 ,000 cubic feet, and 70 supei'ficial feet per man. 

Probably the longest rooms in existence are those in 
Fort St. George barracks, at Madras ; the lower room is 
1,483 feet long by 18 feet wide and 15 feet 6 inches 
liigh, and holds 400 men ; the upper room is 2,124 feet 
long by 20 feet wide and 14^ feet high, and is intended 
for above 600 men; the space per man is 1,000 cubic 
feet, and the superficial area from 64 to 69 feet. The 
Dalhousie barracks (already alluded to) at Fort William, 
contain what is virtually one room on eacTi floor, although 
it is divided by piers and arches into three breadths, exclu- 
sive of verandahs : the length of each room is 287 feet 4 
inches, the width 64 feet 5 mches, and the height 19 feet; 
each room holds 306 men at from 1,500 to 1,600 cubic 
feet, and from 79 to 85 superficial feet per man. 
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Nothing can be simpler than the hut with its four wa 
roof, and verandahs, which is the model on which most 
the Indian barracks arc constructed ; but in the majority 
of cases it has been so used as not only to lose its advan- 
tages, but to become an unhealthy mode! of a barrack. 
An essential condition of every barrack room is that the 
air id it should be as pure during the night as the air out.- 
side ; but it is impossible to ensure this if the rooms arc 
above a certain size, and contain above a certain number 
of men. The healthiest of all sleeping roonia arc those 
which, like the huts of the native troops, contain one or 
two people, simply because they are so easily ventilated. 
Whenever the number of inmates exceeds 20 or 30 per 
room it is practically far more difficult to ensure fresh uir, 
and beyond that number it soon becomes impossible. 
Sad experience has proved that long rooms, like passages, 
with 100 or more persons sleeping iu them, may become 
highly dangerous during epidemics, and absolutely pesti- 
lential if occupied by sick. The reason of course is that 
the direction which the foul air may take in the room 
depends on accidental circumstances, not under control, 
which may lead to its being accumulated at one end of 
the room, or over one group of beds. This danger may 
be incurred at any time with long rooms, even if there be 
no more than two rows of beds ; but when other two rows 
are added, or, as in the case of the Dalhousic barracks, 
other four rows, a form of construction Ib introduced only 
to be kept healthy by the exercise of greater care than 
is ever likely to be bestowed on the subject, and by very 
large sacrifice of space per bed. 

Defective as the barracks at home stations have been 
shown to be in some important points, they certainly pos- 
sess one great advantage over those in India. The rooms 
rarely hold more than 10, 15, or 20 men. The windows 
(at least, in the infantry barracks) are generally on oppo- 
site sides ; but where there are two rooms in the depth 
of the building, with openings through the partition walls, 
such barrack rooms are by no means so healthy, although 
they may have a thorough draught, simply because the 
construction enables four rows of beds to be placed be- 
tween the opposite sides of the building. Ifan error in 
construction such aa this, even with a small number of 
inmates, exercises an appreciable influence on health in 
this climate, it must, of course, be far more prejudicial 
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The influence exerted on the health of troops by the 
large size and construction of barrack rooms in India has 
not passed unobserved. There is a general impression 
that great constructive improvements are required. 
5645. Sir A. TuUoch states, as the result of his experience, 

that a very great advantage is likely to be obtained by 
having separate buildings each for a limited number of 
men, instead of their all being in one barrack ; that they 
would be much more likely to be healthy in small buildings 
holding 10 men each; that there would be less risk of 
disturbance and of the spread of disease. 
2906-8. Sir John Lawrence, while stating the great improve- 
ment recently made in barrack building, says that the 
only defect he ever saw is, that the barracks are too large, 
and contain too many men ; that, instead of building a 
barrack for a whole company, it would be better to build 
it for a half or a quarter of a company. He considers 
the smaller barracks much safer in the event of an epi- 
demic appearing, and that small barracks are better for 
the men, both morally and socially. 

Deputy Inspector-General Maclean gives the following 
testimony on this point : — 

. Are you generally in favour of isolation, and of putting the 
soldiers in separate dwellings, or in smaller barracks ? — I am of 
opinion that they ought to be all in separate buildings. I think 
that the system which now prevails in India of erecting costly 
palaces for troops is one of the most unfoitunate mistakes that 
was ever made, because in the first place, the barracks are so 
costly that the Government grudges the space required for the 
men ; and I am quite sure that if such barracks were bmlt as 
Colonel Durand knows were erected at Moulmein, detached 
bungalows, well raised from the ground, and well ventilated 
with roof ventilation, the health of the troops would be enor- 
mously increased, and the Government would save an immense 
smn of money. 

2385-6. He further states that the natives in India never live 
together in large dwellings; that epidemic diseases are 
very apt to run through large barracks ; and that in bar- 
racks of two floors, the lower floor cannot be ventilated. 
5490. Dr. Sutherland (who is a member of the Commission 

for improving Barracks and Hospitals), states that it is 
impossible to ventilate efficiently rooms with 100 or more 
men; and that quarter-company barracks, i.e., separate 
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houses for 20 or 25 men, are about the limit to which we barrack 
should go in this mode of construction in India. 

Many of the newer barracks have double verandahs, a 
construction which has the twofold disadvantage of ren- 
dering the ventilation more difficult, and of enabling the 
inner verandah to be appropriated as extra sleeping space. 
The double verandah is at the same time an unnecessary 
cost. 

One very important point as bearing on the healthiness 
of barrack construction, is the relative position of the beds 
with reference to openings through which the outer air 
comes in. In the ventilation of home barracks, it has 
been found necessary for the men's health and comfort 
that the air shall be insensibly diffused through the room 
without draughts upon the beds. In India, of course, a 
much freer ventilation can be borne than in colder climates. 
But the difference between the day and night temperature 
is often so great that an air-current which might be borne 
with impunity through the day, becomes at night a serious 
inconvenience, and may be a dangerous cause of disease. 
As already stated, in the Indian barracks the beds are 
placed between the doors, or, if in more than two rows, 
down the middle of the room ; but the space between the 
doors is so narrow that the wind falls directly upon the 
side of the bed if the doors are open, and if the doors are 
shut the ventilation of course is shut out too. Deputy 681. 
Inspector-General Stewart states, that the space between 
the doors is generally seven feet, occupied by two beds, 
each three feet wide, and leaving only one foot between 
the beds, which, in India, is over-crowding ; that the beds 
project more or less beyond the protection of the wall ; 
that the men occupying them are liable to be injuriously 
exposed by night and day, and in all seasons, to strong 
direct currents of air ; that in the rains and in the cold 
season, as well as in the hot months, this exposure may 
lead to serious results, and that it need not be matter of 
surprise that rheumatism, pulmonic affections, dysentery, 
and other serious and fatal diseases should prevail. 

It must be obvious that barracks so constructed can 
never be healthy, and that the ventilation, to be efficient, 
must be independent of doors and w^indows, at least 
during the night. 

One cardinal error in barrack construction which pre- 
vails throughout India, is placing the barrack rooms at or 
near the level of the ground. As already stated, tha 
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Burface of the country is charged with malaria, the action 
of which extends to a greater or less height above the 
ground. 

Night fogs, which may be considered as indicating the 
presence of malaria, rise to a certain height above the 
ground, especially in Lower Bengal. 

Mr. Montgomery Martin attributes various native 
diseases partly to this cause. He says, further, that 
troops should sleep above the level of the fog ; that all 
the lower stories of barracks or hospitals which he has 
examined in tropical regions are unhealthy ; a result 
which is caused by a pestiferous gas rising from the 
earth in regions where vegetation and moisture exist in 
excess; but that this gas does not rise to any great 
licight, and slowly commingles with the atmosphere. 

Mr. Julius Jeffreys corrolroratcs this opinion. He says, 
that in India all kinds of exhalations are rendered visible 
by smoke or fog in cool mornings ; that it is well known 
that the density of malaria is in some very high ratio 
inversely proportionate to the distance from the surface 
of the ground ; that he never saw troops in India quar- 
tered above the ground ; and that the evidence to his 
mind was quite conclusive that much disease arose frum 
troops being housed on the ground level. 

Deputy Inspector-General Longmorc instances the 
occurrence of these fogs at the very unhealthy station 
of Dinapore. The barracks are very little raised above 
the ground. He says that in the morning or after sunset, 
if there is not much air stirring, a dense vapour may be 
seen resting over the surface of the ground, while above 
tliis vapour or a little below it the air is clear. He states 
that, iu his-: opinion, this vapour carries malaria with it, 
and that much of the disease at Dinapore might have been 
prevented by having a free circulation of air below the 
rooms. 

The barracks, he says, are otherwise badly arranged in 
close squares. 

Major-General Goodwyn states, that he knows only of 
one mstanee (at Calcutta) in which the barracks are 
raised above the ground ; and that he considers the 
absence of arcaded basements as a great fault ; he thinks 
they should be raised at least 12 feet from the ground. 

Raising the floors, with free passage of air uudcrneath, 
is necessary not only to avoid malaria but to avoid damp 
iu flat or low-lyiug districts, where there are small natural 
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facilities for drainage. The stationol retiu'ns show that Babrjiok^ 
the barracks throughout India have been constructed '^"'"'^""'^'"""' 
without reference to this primary condition of health. fWcub- 
While it is a native habit to sleep only on upper floors, in ^**"^"* "*" 
order to avoid malaria, the European soldier, who is a much ^1^^^'wl*^ 
more susceptible subject, has all along slept at or near the 
level of the ground. 

The usual mode of constructing floors has been to raise 
a plinth a foot or two in height, to fill up the space with 
earth or some other material, and to lay the floor upon it. 
The flooring consists of variouB materials, generally of 
stone, composition, tile, or brick, but sometimes of rammed 
earth, painted over periodically with a solution of cow- 
dung. Referring to the condition of barrack floors, Colonel 
Campbell states, that if they are in good repair and per- 
fectly smooth, they are always dry ; but that if the surface 
of the plaster becomes broken, the floors absorb wet, and 
it remains. Dr. James Bird states, that the mud floors arc 
most objectionable, that brick floors arc better, but that a 
wooden floor is the best of all. Washing floors with cow- 
dung is a native practice, and is used to render the sur- 
face more durable and to prevent vermin. Flooring of 
this description should be forbidden. 

The height to which the floors should be raised above 
the ground will depend on local circumstances. In low, 
flat, and damp districts, each barrack should consist of two 
floors, the upper one only to be used as a sleeping room, 
and the lower floor to be a covered place for exercise and 
amusement, as suggested by General Goodwyu. In more 
high and dry districts, foui' or five feet would be suflicient 
to raise the floor; and less would suffice at hill stations. 
The space should be arched to allow of the freest passage 
of air. Objections have been made to this construction, 
that filth or dead animals get into the space and create 
nuisance. But this can be easily prevented. 

The best kind of flooring for India is, undoubtedly, that 
which absorbs the least moisture in cleansing. In llila 
climate a good wooden floor is most wholesome, and there 
are a number of testimonies in its favour as being the best 
for India. 

The materials chiefly used in the construction of both Sfation&t^ 
ban*acks and hospitals, are burnt brick and mortar ; in repovts. 
some instances, burnt bricks set in mud. Sun-dried bricks 
cemented by mortar or nmd, are also used. In a few 
instances, the walls are of stone and limcj or stone set in 
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mud. Timber is sometimes used as a framing, and more 
recently iron. The roofs are generally of tile, or thatched 
and sometimes tiled over the thatch. In some recently 
constructed barracks, the roofs are arched and terraced. 
Double walls or double roofs, having air passing up 
between them to keep down the temperature, have not 
been introduced in India. Thickness of wall aud roof has 
been chiefly depended upon. The materials are stated to 
be well adapted to the climate, generally. But General 
Goodwyn states that the bricks are often of bad quality, 
and admit of great improvement in manufacture. 

This is a matter which ought to be considered ; for, as 
he justly observes, there is nothing more destructive to 
health than an imperfect brick building. Wherever the 
plaster peels off, the brick absorbs moisture, destroying 
the permanency of the barrack, injuring the accoutrements, 
and, above all, the men's health. 

One point in the construction of cavalry barracks is 
much insisted upon by Deputy Inspector- General Stewart, 
as injurious to ventilation. There are no saddlery rooms 
belonging to the barracks, and the men carry their saddles 
saturated with the horse's perspiration into then* sleeping 
room, where they are kept. The practice is both unne- 
cessary and hurtful. Every cavalry barrack should have 
a dry, well-ventilated saddlery room attached. 

Ventilation of Barracks. 

The means of ventilation chiefly trusted to in Indian 
barracks, are doors and windows. 

There is very little glass used, and the windows, where 
they exist, are either Venetian, or they consist merely of 
openings, with solid wooden shutters, which, when closed 
on account of weather, leave barrack and hospital in dark- 
ness. In many cases, the doors are also venetianed. 

Many of the hut barracks have louvres in the roof for 
ventilation. And in barracks w^ith a central raised aisle, 
there are clerestory windows above the arches, or at the 
ends, together with ventilators in the ridge. 

More attention has been lately paid to this important 
subject, and many of the newer barracks are better 
ventilated. 

But there is sufficient evidence to show that consider- 
able improvement in this respect is still required. 

Sir R. Martin informs us that there has been the same 
want of strict attention to ventilation in India, as hitherto 
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ill England. Colonel Campbell states that the old class 
of barracks are deficient in upper ventilation, that such 
openings as exist are, generally speaking, not sufficient for 
the purpose ; that there is frequentlj^ much closeness during 
the night and in the morning. The arrangements in the 
newer barracks he considers better. 

Major-General Goodwyn states that tho roof ventila- 
tion is at present very spare and scanty. 

The ventilation, such as it is, is interfered with by the 
soldiers ; a fact which, of itself, would lead us to suspect 
that the men are exposed to draughts. 

On this subject Brigadier-General Russell states that 
the men do not object to ventilation, but that they 
object to any air coming upon their persons. When 
this is not attended to, the men get chilled and suffer 
from diarrhoea. The danger of draughts at night is per- 
fectly well known to natives, for Dr. Julius Jeffreys states 
that, in watching a garden at night, the native places a 
mat to windward of his bed to cut off the immediate cur- 
rent from his body. He says, this is a matter of really 
prime importance ; for it will often just make the differ- 
ence whether a man escapes or not an attack of rheumatism 
or intermittent fever. 

In some barracks and hospitals of the Bombay Presi- 
dency, an attempt was made to introduce fresh air by air 
channels under the floor, opening by gratings into thci 
rooms. Refuse of various kinds was thrown down the 
gratings, and these air channels became the channels for 
foul air. This is a method of ventilation wiiich ought 
never to be adopted. 

The requirements of good l>arrack ventilation, in India, 
are summed np by Lieutenant-Colonel Gall, as follows t — 

The ventilation should not depend on doors and win- 
dows ; it should not cause a thorough draught, to which* 
the men are exposed ; there should be sufficient space 
between door and door, and window and window, to allow 
the men not to be exposed to draughts ; and there should 
he room for a table between every two beds. 

The stational reports adduce instances of what may be 
considered as structural defects in ventilating arrange- 
ments. 

Sometimes, e.g., the rain beats through the ventilators. 
Or the amount of ventilation which is sufficient in one 
state of the wiutl becomes too much or too little in other 
states. Or durifig dust storms, the du.st is driven in. We 
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Bahhaok allude to these defects, because often on such small 
VESTiLATioy. jiiatters the whole question of fresh air to a barrack or 
hospital depends. The two first admit of remedy, but it 
is questionable whether an j thing short of closing every 
crevice would keep out dust during a real dust storm, 
for the short time during which it lasts. 
3704. The following example of an efficient method of venti- 

lation adopted in an unhealthy barrack at Secunderabad, 
duriog an alteration in the barrack, and the result on 
health, is given by Brigadier- General Russell : — 

" The opportunity was taken to raise the walls three feet, 
and to put on what was termed a Bengal roof, by which n, 
curi'ent of air was. admitted all roiuid, and wire gauze was placed 
inside and outside the ventilators, beyond the reach of thii men. 
After this was done no seriona case of dysentery, the scourge uf 
Secunderabad, occurred among the men quai-tered in this build- 
ing, and the medical officer, who visited it before morning gun- 
tire, found the atmoaphere aa pure and sweefc as in his own 
hedroom, which he had just left, while it was very offensive in 
the other portions of the harracks. This dysentery, I therefore 
conclude, arose more from the constniction, overcrowding, and 
defective ventilation of the ban-acka than from their site." 

In a climate such as that of Inilia it is impossible to 
estimate the amount of fresh air required to keep either a 
barrack-room or hospital ward in a good sanitary state. 
In England 1,200 cubic feet in rooms, and about three 
times that amouut in sick wards, per man per hour, are 
required. At certain seasons every breath of air becomes 
of importancCj and there is no test, except that of fresh- 
ness, to be relied on as indicating the efficiency or ineffi- 
ciency of the veutilation. Ridge ventilation, together 
with a free admission of fresh air under the caves, on 
some such principle as that adopted at Secunderabad, 
affords the best solution of the problem for India, 



Baa RACK. 
jSface. 



Space per Man in Bahricks. 

The greater proportion of European troops in India 
bave, according to regulation, upwards of 1,000 cubic feet 
per man. In a number of stations the average amount 
exceeds this, and rises to 1,200, 1,400, and in some in- 
stances to 1,600 and 1,700 cubic feet. The average at 
Secunderabad is 1,000. In about 12 stations the space 
is less, and varies from 480 to 900. The largest amount 
at any Ktation is at Rangoon, where the average is 2,200 
to each European. The regulation amount on home 
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stations is now 600 cubic feet per innn, and at iirst sight 
the advantage is very much iu favour of the Indian 
stations. A large cubic space, however, does not neces- 
sarily imply absence of overcrow ding, for two reasons : — 

1. The space may be above the head, 

2. The beds may be too near to each other. 

Both of these unfavourable conditions exist in Indian 
barracks ; e.g"., on account of the great height in many of 
the barracks, the superficial area per bed by no means 
corresponds with the cubic contents. The average at the 
majority of stations is between 60 and 70 square feet ; in 
not a few instances it falls below 50, At Secunderabad 
the men with 1,000 cubic feet have only 40 to 60 equare 
feet. At a few stations the amount is from 70 to 100 
stjuare feet, the largest amounts being at Rangoon, where 
each bed has 120 square feet, and in the bomb proof 
barracks, Fort William, where the surface area is 140 
square feet per bed. But the report states that even with 
this amount of superficial area, one half the number of 
men would be too many. 

From the construction of the barracks, the beds, as 
already stated, are too close to each other, every pair 
having only a foot between them, while at the same time 
there is a large unoccupied floor surface. Practically, 
therefore, nearly every barrack -room is overcrowded. 

The regulation amount of space by no means represents 
the degree of crowding which may take place in a barrack. 
Usually the number of men is the number which may 
happen to be at the station, be that number more or 
less ; and it has been stated that the lofty barracks re- 
cently constructed have been expressly intended to pre- 
vent a larger number of men being put into them than 
the floor surface would accommodate. This is an error. 
With the intention of preventing overcrowding, it really 
introduces what in India is the worst form of over- 
crowding, viz., bringing the beds too close together. 

Major-General Cotton advocates a much better course. 
He says that, in point of fact, it would be well to have 
the barracks ao constructed that, in case of emergency, 
they might be capable of holding more men than under 
ordinary circumstances. He advocates lower rooms, and 
more attention to ventilation. 

Deputy Inspector-General Maclean states that over- 
crowding and bad ventilation have been the master sins 
of the old gystera. 
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As regards the amount of cubic space and superficial 
area required for health, Dr. Sutherland states that this 
will depend on the position of the barrack, that on high 
ground, with a free circulation of air, 1,000 cubic feet 
and 80 square feet per man arc enough ; but that in low, 
imperfectly ventilated positions, it would be necessary to 
raise the ajuount to 1,500 cubic feet and 100 square feet 
per man. 

Means of Cooling Am in Barrack Rooms and 

Hospitals. 

The usual means of cooling the air, and obtaining a 
freer movement of it, in barrack rooms and sick wards 
is by punkahs suspended from the roof and pulled by 
natives. This, which is an Indian practice, appears to 
answer, except at the hottest stations, where other means 
are used. These consist generally of frames filled with 
mats of kuskus grass fitted into certain of the doors or 
windows, and kept constantly watered by natives. When 
the doors and windows are all provided with these " tat- 
ties," and the only air which enters the room is that 
which must pass through the tatties, a considerable re- 
duction of temperature takes place, but it frequently 
happens that doors are left open, and the cooling effect is 
reduced. 

At some very hot stations " thermantidotcs " are used. 
These are merely a copy of the ordinary winnowing 
machine, in which the air entering to supply the fan is 
made to pass through a wetted mat. They are said to 
answer their object as in hospitals. 

Other two plans have been brought before us for cool- 
ing the air. One of these by Captain Moorsom is merely 
a set of tatties moved by machinery and kept moist by 
water. It is intended to be more constant and efficient, 
and at the same time more economical, than the present 
system. 

Another method will be found described in the evi- 
dence of Mr. Siebe. It is a machine for making ice by 
steam power, and might be used also for cooling water or 
air, where the cost was no great object, as in hospitals* 

Ablution and Bath Acco.mmouation. 

At home stations ablution rooms are a modern con- 
LTssiou to dcaiiliness, and it is only now that the extent 
of accommudiitiou provided is beconiiug sufficient for the 
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soldier's wants. In India, where the means of cleanliness abuitttokand 
require to be so much more abundant and accessible, .^"" 
they are deficient almost everywhere. At the large Vide ab- 
station of Peshawur, where there were between 1,600 and stractof 
1,700 European troops, there were no ablution rooms in j-^jnypt^ 
August I860, At another large station, Deesa, a wash- 
ing room is attached to each barrack, but there are no 
conveniences for washing in it. The usual arrangement 
is to have stone benches along the wall ; water is carried 
by bheesties, and iron basins are used for washing, as at 
home. None of the ablution rooms are drained. The 
foul water is simply conveyed to a cesspit, from which 
it is carried away by hand or allowed to sink into the 
ground. At some of the larger stations fresh water ia 
conveyed to a cistern, from which it is distributed to the 
basins by taps. At many stations the ablution rooms 
are dark and damp ; and, with a few exceptions, the 
ablution accommodation admits of great improvement. 

Deputy Inspector-General Stewart states that the means 
of personal ablution at all stations are more or less defi- 
cient 'y that in some barracks they can scarcely be said 
to exist, and that the rooms are dark, confined, and in- 
convenient even for washing the hands and face ; that 
the men do as they best can, and wash themselves per- 
haps in the open verandah, or in a small room at the end 
of it. 

This is confirmed by Dr. Bird, and by Colonel Great- 
bed, who state that the ablution rooms in barracks are 
generally imperfect. 

At many stations there is more or less bath accommo- 
dation. Generally it consists of a plunge bath. In some 
cases baths of a smaller size arc used. There is no hath 
for the large garrison of Fort William, where baths are 
urgently required. 

Colonel Greathed says that the bath accommodation 
is sufficient for perhaps two companies, bathing every 
second day, although it is considered advisable that there 
should be a bathing parade in India every day during the 
hot season. The objection to this is the cost of the 
water-supply, which has to be drawn and carried by men 
and bullocks. It is indeed the same objection that would 
exist at home if water had to be provided to any extent 
as it is in India. But it is found possible to supply ex- 
tensive bathing establishments with water by improving 
the method ; and hence the present system of Indian 
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ablutioit AW) water-supply is directly opposed to keeping up a proper 
!^' system of ablution for cleanliness and healtn. 

It is obvious that the ablution and bath accommodation 
requires to be placed on a better footing, and that this 
cannot be done without a better system of water-supply. 
In situations where the water-supply is limited, shower 
baths on a large scale might be mtroduced with advan- 
tage. 

Cook-houses. 

CooK-HOGSEs. The means of barrack cooking are of the simplest 

Videah- description. They usually consist of a small detached 

stractof room or shed, without any chimney, and insufficiently 

Stationai lighted. Along the walls there are low platforms of 

reports. masonry, with square holes to hold the fire. There is 

neither water-supply nor drainage. All the water is 

brought by water-carriers, and the refuse water is either 

allowed to escape as it best can, or it runs into a cesspit, 

and is removed by hand labour. The cooking utensils 

are very simple ; but through the ingenuity of Qie native 

cooks almost every variety of dish can be prepared. The 

men like the cooking, but experienced medical officers 

do not consider it always wholesome. There is a large 

consumption of fuel, the smoke from which fills the 

kitchen and blackens its walls. Recently improvements 

have been introduced in the cook-houses of Fort St. 

George, Madras, by an army medical officer, who has 

adapted a set of boilers and oven on Captain Grant's 

plan, of which it is a modification. The food is said to be 

better cooked, and at less expense, both for fiiel and 

attendance. 

However imperfect the Indian cooking may be, it 
admits of great variety. And though modern improve- 
ments need to be introduced, yet it is by no means in 
the rude state in which home barrack cooking was found 
in 1868. 

Latrines and Urinals. 

Latbines, &c. These conveniences are usually placed in outbuildings 

Abstract of ** ^ short distance from barracks, and sometimes con- 

Stational uected with them by covered passages for protection 

reports. against sun and rain. They vary in construction at 

different stations. Those belonging to the older barracks 

are cesspits cleansed from the outside. In more recently 

constructed barracks metal pans have been introduced to 
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facilitate the operation of removal. There is no drainage LATRiin:B.&c. 
of any kind, and the arrangements altogether are very 
offensive. The only object attained is rapid removal of 
excreta to be buried or otherwise disposed of at a distance. 
In every other respect the latrines admit of great im- 
provement* 

Drainage, and the removal of excreta by water, is now 
universally considered to be the most economical and least 
injurious method of disposing of them ; but there is some 
doubt whether these improvements would be applicable 
to all Indian stations. In certain low, fiat districts, where 
there is little fall for drainage, this might probably be the 
case ; but there are many stations in which arainage 
might be carried to an available outlet, and iron water 
latrines and urinals, properly supplied with water intro- 
duced. 

Many of the buildings require light and ventilation, 
and none of the latrines have the recent improvements of 
divisions and doors which have been introduced of late 
years at home. 

Wherever cesspits exist they should be abolished, and 
movable vessels or water latrines substituted for them. 



Officers' Quarters. 

Officers are generally lodged in detached bungalows, 
situated within compounds. Their sanitary condition is 
described in the stational reports as being good. But at 
some stations complaint is made that sufficiently good 
accommodation cannot be rented, because it does not 
exist. The great advantage, as regards health, possessed 
by officers is living in detached buildings, with free ex- 
ternal ventilation. But their quarters partake of the 
general sanitary disadvantages of the station as to drain- 
age, water supply, &c. 

Quarters for Married Non-commissioned Officers and 

Soldiers. 



Officers* 
Qdabtebs. 



MARRTlin 

Quarters. 



Great improvement has been made in India of late 

years in providing this class of accommodation. It usually 

consists of separate huts or bungalows, of two or three Abstract of 
rooms, built m the patchery, a court belonging to the Stational 
barrack. In a few instances there are barracks for the ^^^ports. 
purpose. In about 20 per cent, of the stations no sepa- 
rate quarters have yet been provided ; and married people 
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are lodged in barrack rooms divided by mats. There 
are two or three instances in which married people occupy 
the same rooms as single men, separated from them by 
mats. At two-thirds of the stations the married accom- 
modation is said to be sufficient. In some of these cases 
there are from 80 to 120 separate married quarters. At 
about one-seventh of the stations where married accom- 
modation has been provided, it is said to be insufiicient ; 
and at two or three stations it is described as bad. 

The general sanitary condition of the married quarters 
partakes of that of the station. But the men living in 
patcheries with their families are much more healthy than 
men living in barracks. 

Occasionally, from want of care, considerable over- 
crowding takes place in these quarters ; and in one in- 
stance at least it was attended with frightful results. 
This occurred at Dum Dum, where a large number of 
women and children were lodged together in barrack 
rooms, without due care having been exercised as to the 
amount of space, or ventilation, or as to other sanitary 
anangements. 

There was an average monthly strength of 554 women, 
among whom there occurred 64 deaths in 5 months ; and 
there was an average monthly strength of 770 children, 
out of whom died lo6 in the same five months. 

The annual ratio of mortality among the women would 
accordingly have been 276 per 1,000, and among the 
children 516 per 1,000 ; the usual proportions for Bengal 
being, deaths per 1,000, women, 44 ; cbildien, 84. 

The diseases of which so many perished were, dysen- 
tery, fever, and cholera. And the causes were intemper- 
ance, immorality, reckless exposure, unwholesome food, 
want of cleanliness, personal and general, and a polluted 
atmosphere. 

The effluvia from the privies were perceptible in the 
barrack rooms. 

This calamity may have been exceptional; but it clearly 
shows the class of causes which exei-t the most destructive 
influence on European constitutions in India; children 
being there, as elsewhere, the most delicate tests of sani- 
tary condition. The experience admits of application to 
all barracks where there are European soldiers ; and it 
gives an insight into the causes of high mortality of 
children in these climates. 
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Tents. 

Tents for camp or field service are of various forms Tents. 
and dimensions. Some are square, others are oblong or j^, . ~. 
oval formed, some are circular, and others have a pyra- imports. 
midal section. They have some one, others two poles ; 
and they vary in length from 1 1 to 22^ feet, in breadth 
from 10 to 14 feet, and in height from 8i feet to 13 feet, 
within the inner lining. They consist of three or more 
layers of cloth, according to its qualityj the inner layer 
being generally of a blue colour. 

These tents accommodate a greater or less number of 
men, 14, 16, or 22 men, according to the arm of the 
service which has them in use- Their cubic contents 
vary from 935 to 2,835 feet, the superficial area of the 
floor varies from 91 f<?et to 24^ feet per man, and the 
space per man varies from 77 to 220 cubic feet. The 
double poled hospital tents are larger and better than the 
others. They afford 26 square feet, and 236 cubic feet 
per man for 12 men. 

None of the tents are ventilated, except by opening 
the doors and raising the walls ; but this of itself is not 
sufScient. Ventilation round the poles at the top is indis- 
pensable, to keep the air in the tent sufficiently pure, and 
the spaces between the difterent layers of cloth should 
also be ventilated, to afford a means of escape for the air 
heated by the sun's rays. Abundant means of admitting 
fresh air, and allowing of the escape of foul and heated 
air above, can alone compensate in any degree for the 
overcrowding to which all tents are liable. 

Objections have been made before us to the whole 
structure of the present Indian tent, by Mr. Jeffrej's, who 
proposes a totally distinct form, as being much cooler and 
more healthy, and affording a larger space per man. We 2831. 
refer to his evidence ibr a description of the tent he 
proposes. 

Diet. 

At every station in India the British soldier is supplied 
with a full ration, including the following constituents : — 

Meat, lib. Rice, 4 oz. Coffee, Ifoz. 

Bread, 1 lb. Sugar, 2^ oz. Salt, 1 oz. 

Vegetables, 1 lb. Tea, yoz. or Firewood, 3 lbs. 

The foundation of the ration is beef and bread. Mutton 
is issued in lieu of beef twice a -week, when procurable. 
The pound of vegetables consists of potatoes, when pro- 
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curable^ carrots, onions^ pumpkins, &c. There are com- 
plaJBts that the issue of mutton is too srudl, and that 
vegetables cannot always be procured in sufficient quan- 
tity. But generally the ration is considered good. The 
stoppage is about fivepence (3 annas, 4 pie). The cook 
generally supplies some trifling articles in addition, such 
as meat for breakfast, milk, and some times butter, &c., 
for an anna a day. The large bone is separated from the 
meat before it is weighed for issue by the Commissariat. 

The captains engage the cooks, just as they would 
engage washermen, and the charge for cooking is 10 to 
12 annas per month. Not unfrcquently the men, if they 
have money, will buy bacon and pork, badly and filthily 
fed; for the bazaar pigs are the bazaar scavengers- And 
thus, whatever care may be exercised by Government in 
providing healthy food, the men and the cooks may add 
meat which is quite the reverse. In addition to all this, 
the soldier may add 1 quart malt liquor, or 2 drams 
spirit, per diem. 

The first thing that occurs in considering this system 
of diet ia, that it would be amply sufficient for the susten- 
ance of men engaged in cut-door toil in a cold climate. 
Indeed, we very much question whether labouring men 
at home consume so large an amount of nitrogenous and 
carboniferous food at any ordinary time. In India it 
would be enough to supply the requirements of the hardest 
work the climate would admit of. But, at the same time, 
there is a certain exhaustion produced by the climate and 
the manner in which the soldier passes his time, which 
makes the present ration apparently no more than 
sufficient. 

The soldier has three meals a day : breakfast at seven 
or eight in the morning, consisting of tea or coffee, with 
bread and often meat; dinner at one p.m. ; tea about five, 
sometimes with meat too. The dinner is therefore eaten 
just before the hottest part of the day ; and all the meals 
are crowded into nine or ten hours of inaction. 

In considering the influence of this on health, we must 
be guided by other facts. 

In the first place, the natives who are accustomed to' 
the climate eat very little animal food, particularly in hot 
weather. This native habit, which is the result of a 
natural instinct, is in strict conformity with physiological 
law. Besides providing for the waste of the body by 
exertion, part of the food goes to supply animal heat. 
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But Mvhere there is little or no exertion, and where the Pi«r, 
climate is hot at the same time, the amount of food neces- ' 

sary for health is much less than it would be in a cold 
couotry under hard work. Some useful experience on 
the effect of overfeeding in tropical climates has been 
laid before us by 8taff Surgeon Dr. Rcnnie, for several 
years in medical charge of convicts in Western Australia. 
In his evidence, and in a note appended to it, he states 
that over-feeding and the too free use of animal diet pro- 
duced much disease, including dysentery, among the 
convicts ; that by reducing the amount of both, improved 
health followed, and that a further reduction in the scale 
of diet, with other improved sanitary conditions, led to a 
very remarkable improvement in the general health of the 
prisoners. He states it as his opinion that what arc fami- 
liarly known as " the diseases of tropical climates," are in 
reality diseases resulting from habits and circumstances of 
life generally unsnited to tropical climates, and that the 
relation which food (including alcoholic stimulants) bears 
to temperature is seriously overlooked in the dieting of 
bodies of men in the public service. 

The soldier in India has not suthcicnt occupation to keep 
him in health ; and under such a system of dieting, as he 
at present undergoes, he must suffer, more or less. By 
overloading the system with useless elements, the diges- 
tive and biliary functions become disturbed, and a predis- 
position to disease is induced. For this state of things, 
the soldier should either have work or exei-cise provided, 
sufficient for his diet; or his diet should be made to 
accord better with his sedentary habits. No general rule 
can be laid down in this matter, applicable to all circum- 
stances. But one thing is quite clear, that the soldier 
should have more exercise, and that the same diet which 
may be consumed in the cold season with safety cannot 
be the most suitable for heat. Dr, Dempster tells us that 
it is certain that the majority of the recruits from Ireland Page 466- 
and Scotland eat in the hot weather in India many times 
the bulk of animal food ever consumed in their native 
country while working hardest in the coldest season of 
the year. And that the same quantity of anima! food 
and stimulating drinks taken with advantage by u working 
man in a cold moist climate is not only unnecessary, but 
positively injurioiis to the almost idle European soldier in 
the burning plains of Hindostan. So little is the importance 
of the difference of climate recognized that the soldier eats 
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animal food twice or eTen tbrice a day all the year round. 
Sir John Lawrence says that he does not believe the 
oflGcer does so, and that if he does, he gets sick too. 
The evidence before us goes to prove that the present 
dietary of the soldier considered with reference to the 
amount of work he has to do is injurious to his health» 
2d46. and we concur entirely in the opinion of Sir John Law- 
rence that Government might try to induce the men, by 
varying the ration, with reference to hot and cold weather, 
to use more vegetable diet and fruit, and less aoiraal 
food. 

The regimental medical officer is indeed charged, by 
the new medical regulations, with the duty of making 
such representations on this subject to his commanding 
officer as he may deem necessary for the health of the 
troops, so that the principle of change is admitted. 

D£ESS« 

Much interesting and valuable information on the sub- 
ject of the soldier's dress in India will be found in the 
stational reports and in the evidence, and several important 
suggestions for improving some of its details have been 
laid before us, particularly by Mr. Julius Jeffreys, who 
has paid much attention to the T^ubject. 

The dress of late years has undergone jfreat and bencfi- 
cud changes, and is now much better adapted to the 
climate, seasons, and duties, than it was in former times. 

3238. The soldier now wears habitually a khakee (dust- 

coloured cotton) tunic and trousers, and a helmet made 
of wicker work. The collar is made to fasten with a hook 
and eye, and no stock is worn escept in cold weather. 

80-83. As regards under-clothing, the evidence is in favour of 

wearing light flannel next the skin, especially at stations 
subject to sudden changes of temperature, and under 
exposure. 

Sir R<inald Martin considers that the evaporation fi'om 
the surface of the body is so great in India that a slow 
conducting medium next the skin is absolutely necessary, 
and that dysentery and liver disease are frequently pro- 
duced by chills. Flannel moderates the evaporation from 
the surface of the body, apparently without heating it, for 

2886, Mr. Jeffreys states that he has repeatedly ascertained the 
temperature of the skin in hot and dry weather to be much 
lower under flannel with a cotton dress over it, than under 
cotton alone. The value of flannel in preserving health 
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has been long known to army officers, and the main objec- drebs. 
lion to its universal introduction is the difficulty of wash- 
ing ; but on the other hand this objection does not apply 
with much force to its use in India where labour is so 
cheap. 

The present head-dress is formed for the special purpose 
of protecting the head from tbe sun's rays, which it does 
with considerable efficiency j but several ingenious im- 
provements in it have been laid before us by Mr, Jeffreys, 2860-2874. 
which are worthy of examination. He proposes to make 
the outer shell of the hehnet double, with a ventilated 
space between the layers, and within the shell there is a 
lining to fit tight to the head, leaving another ventilated 
space between the inner surface of the shell and the 
wearer's head. 

The object of the contrivance is to ensure the passage 
upwards of two distinct currents of heated air between the 
outer shell of the helmet and the head. In order to dimi- 
nish the power of the outer shell to absorb the sun's rays, 
the inventor proposes to cover it with a thin highly- 
polished metallic surface. 

In proof of the great importance of giving every atten- 2883. 
tion to the subject, it is stated that between tbe years 
1830-45 the annual mortality among troops in Bengal 
was nearly 30 per 10,000 from apoplexy alone ; that in 
particular instances the mortality from this disease has 
been as high as 500 per 10,000, while the deaths from 
the same disease in England were less than 2 Id 10,000. 

Mr. Jeffreys also mentions that excessive heat on the 2881. 
brain produces moral depression, e\'en among the best 
troops in the service. Sir R. Martin concurs in this 
opinion. 

Our attention has been called to one other matter of 
dress, — the boots, which, as at present issued to the 
Soldier, do not fit well. They are made at home on a 
^ery few models and sizes, and when sent out to India 
arc found in very many cases not to be wearable. Colonel 3243, 3244.J 
Greathed states that in his regiment the men never used 
them, and that they were taken to the shoemaker's shop 
and made over again at a certaiij cost. 

In the report from Ahmednuggur it is stated that the 
present system of serving out buots of similar shape to 
men with differently-shaped feet "cannot be too much 
reprehended," and that a better system, although some- 
what more troublesome and costly, would be amply 
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repaid by increased efficiency. The reporters suggest 
that '* upper leathers " and soles should be sent out to 
India, all of the largest size, and made up to fit the men 
by shoemakers attached to each company. 

Either this course should be followed or a larger variety 
of sizes provided. The simple fact mentioned by Colonel 
Greathed is sufficient to prove that a change of system is 
required. Foot-laraeness from badly fitting boots admits 
of no excuse. Of all causes of inefficieocy in an army it 
is the most unjustifiable. 

Intemperance. 

According to existing regulations, every soldier has a 
right to purchase at his I'egimeutal canteen two drams of 
spirits of good quality, generally rum or arrack, supplied 
by the Commissariat ; or he may substitute malt liquor, 
wholly or partially, for spirit. The quantity of malt 
liquor issued in lieu of spirit varies in different regiments, 
but generally it appears to be a quart in lieu of a dram. 
Formerly spirit used to be issued as part of the ration, and 
it could be obtained early in the morning ; but of late 
years this practice has been almost, if not altogether, 
discontinued. No intoxicating drink is issued before 
dinner, but every soldier has a right to purchase the 
quantities of spirits or beer stated above. Beer can be 
removed from the canteen for dinner, but spirits must 
always be drunk at the bar ; and in order to prevent a 
double issue, a non-commissioned officer attends in the 
canteen and registers the men's names who liave received 
their allowance. In some regiments no spirit is allowed 



to be 



issuect un 



til 



evenmg:. 



Two drams of spirit are equal to the twentieth part 
of a gallon, and hence each soldier who avails himself 
of his privilege of drara-drlnking to the fullest extent, 
will consume 18| galloos of raw spirit per annum; but 
most men content themselves with one dram and an 
equivalent of malt liquor. 

Several very serious questions arise out of this practice 
of continual dram- drinking, as it affects the health and 
efficiency of the army in India. In colder climates it is 
known that there is scarcely a habit to which men are 
addicted which so surely and steadily undermines their 
health and predisposes them to organic diseases as the 
daily use of spirituous liquors. It disorders the digestive 
functions, iriitates the nervous system, occasions struc- 
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tural disease of the liver, brain, and bloodvessels, and is fciTEMpaaAso 
a, most potent predisposing cause of cholera and other 
epidemic diseases, A simple statement of these well- 
kjiown effects of continued tippling is suflicient to show 
that of all habits it is about the last which should be 
indulged in or encouraged in such a clitnate as that of 
India ; for the diseases which it is observed to cause 
in this country are diseases from which the soldier suffers 
severely in India. Liver disease, delirium tremens, sun- 
stroke, and apoplexy, as well as cholera, prex'ail to a large 
extent all over India, besides a number of diseases which 
are indirectly traceable to intemperate habits. •• A striking 
illustration of the evil results 'of even casual acts of 
intemperance is given by Dr. Bird, who mentions that on 
one occasion a great mortality took place in the horse 
artillery. Apoplectic seizures, cerebral symptoms, and 
fever struck them doAvn. *' We marched," he says, S581-2. 
*' through a great number of date-trees, where the men 
" pulled down the pots that are attached to the trees ; 
" they could pull them do"wn, and drink the contents." 
" Toddy and the sun " killed them ; but the deaths were 
kid to the account of the latter.* Intemperate habits are 
also the most fruitful causes of indiscipline and crime. 

At some stations the proportion of cases received into 
hospital, directly or indirectly the result of intemperaace, 
appears to be about a tenth part of the total admissions 
from all diseases ; and there is a remarkable concurrence Abatratts 
of testimony in the reports of the different stations as to **^ Stationai 
the injury to health generally caused by the uf;e of spirits. ™P**"^* 
Some medical officers go even further, and object to the 
use of malt liquor in such a climate, and propose to sub- 



* Referring to the eflects of driBkitig ardent spirits, Sir Charles 
" Napier siays : — " Drinking iloea nut give the fever, but it go inflames 
" the liver and brain, that the fever takes too firm a grasp to bo got rid 
" of. Wliy ! their nition is two drams a day, and eifffit of these drama 
" make a quart bottle ! so the sober soldivr swalloivn one-fourth of a 
" bottle of raw spirits every day I You and I know thi'm too well to 
" doubt that the other three-fourths go down after the first. Dr. Rohin- 
". son, of the I3th, a clever man, snppoaed to know India better than mogt 
" others, tells me that at Jellallahad, where no liquor coulJ be had, 
" whero they could get only water, he had not a sick man the whole 
*' time ! The great disease with officers and men is think, but the 
" soldiers drink icorse liquor, namely, arrack, which is ftiade with any- 
" thing and everf/thing but rice. Rice, the wholesomest of all Indian 
" produce, 13 sadly belied. This arrack is made chiefly of bhang, a 
** liquor drawn from the date-treo, not by distillation, but iucision in 
* the hark." — Napier's Conquest of Sinde, p. 530. 
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stitute for it light wines, ginger beer, tea, coffee, &c., for 
the reasons stated by Dr. James Bird that " it is a physio- 

" logical principle that any hydrocarbonized drinks, 
" whether beer or spirits, are more objectionable to men. 
" going to a warm climate " than the less stimulating 
drinks we have enumerated. 

The same evil results of intemperance have been traced 
among the civil European population. Dr. John Mac- 
Lennan states, that in one hospitiil at Bombay the amount 
of disease admitted from intemperance was '* something 
*' appalling ;" that nearly one tenth part of all the admis- 
sions during a period of 10 years were from delirium 
tremens and ebrietas ; that, with the sole exception of fever, 
the number of admissions was larger than from any other 
disease; and that, as to deaths, "alcohol destroyed mare 
" than either fever, hepatitis, or diarrhoea, and nearly as 
" many as cholera," About a third part of the victims 
of intemperance were soldiers and pensioners. 

We are glad to say that in some regiments habits of 
temperance have been introduced, aaid with marked benefit 
to health, 

Mr. Dempster instances the case of the 2nd troop, 1st 
brigade, horse artillery, in which a temperance movement 
was introduced at Meerut, and only 20 men drew the 
spirit ration, the remainder either drinking moderately of 
malt liquor or abstaining altogether. He states the effect 
to have been excellent, and that he "had never before 
" seen European troops in India in so good a condition 
*' in all respects ;" that when the troop arrived at Meerut 
from Loodiana it had 50 per cent, actually in hospital, 
and that after a four vears' residence in Meerut, under 
the temperance system, it marched to Sealkotc " with a 
" clean bill of health, no death having occurred among 
*' the men for a period of two years.'' It is, however, but 
fair to state that Meerut is a comparatively healthy station. 

The 26th Cameronians, while under the command of 
the late Colonel Oglandcr, is cited by Dr, Maclean as a 
temperance regiment, whose health was " admirable*' up 
to the time of their landing at Chusan, where they were 
destroyed by bad food and bad locality, until at the end 
of two months they could not muster 20 men. While 
they were at Fort William they had only about a third 
of the sickness under temperance which they suffered 
from under dram-driuking. They landed m Chuia 900 
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strong, and there was not a single man in tbe regiment, iNTBMPEHjjic 
except the old soldiers, who drew his spirit ration. 

Dr. Maclean also mentions a remarkable illustration 2390. 
of the beneficial effect of temperance in the 84th regi- 
ment^ under the command of Colonel Russell, while it 
was stationed at Secunderabad, which has been hitherto 
one of the most unhealthy spots in India, The Irish 
Koman Catholic priests in the regiment promoted the 
temperance movement so effectually that there was 
scarcely a man in the regiment who drew the spirit 
ration ; and he says, *' as might be expected, it was one 
" of the healthiest regiments I ever saw in Secun- 
" derabad." 

Another similar fact is mentioned by Dr. Colvin Smith 1355, 1366. 
as having occurred at this station. He says that the 3rd 
Madras European regiment was remarkably healthy at 
Secunderabad in 1856; and when his attention is called 
to the fact that this healthiness is an exception to the 
rule, he states that it is to be accounted for in this way, 
" that they got rid of all the grog shops about the lines, 
•' and that improved the health of the regiment im- 
*' mensely." 

The whole tenor of the evidence, then, goes to prove 
that the consumption of ardent spirits by the troops is a f^'f^f ^^o 
very potent cause of disease in India, and that much roiMrte. 
benefit to the efficiency of the army would accrue from 
discontinuing its use, if it were practicable to do so. 

It is upon the practicability of effecting this great 
reform that the whole question turns. 

The use of spirits habitually is an acquired taste, which 
after a time becomes confirnied. The habit exists through- 
out the British array, and is carried with it to every station 
at which it serves, whatever may be the climate or its 
dangers. It is this depraved taste which lies at the root 
of the whole matter, and which renders it so difficult to 
deal with the question. 

Throughout the army, drunkenness is punished as an 
offence, and at all home stations the sale of spirits is for- 
bidden in the canteens. So far, the habit meets with 
discouragement, 

The introduction of libraries, reading rooms, schools, 
good conduct badges, amusements of various kinds, and 
savings' banks are encouragements to temperance which 
have been introduced of late years. 
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ixetoinBAscE. It is considered to be unnecessary at home stations to 
permit the sale of ardent spirits in canteens, because no 
danger can accrue from the prohibition, while, at the same 
timet their use is, to a certain extent, discouraged. 

But at most foreign stations, and throughout the whole 
of India, it has been considered advisable to permit the 
sale of ardent spirits, under restrictions as to quality and 
amount, in all canteens ; because bad, adulterated, and, in 
some cases, poisonous spirits only could be otherwise 
obtained by the soldier. 

The permissive, authorized sale of spirits, the use of 
which by the troops we have shown to be an indirect 
cause of a large amount of disease and mortality, thus 
becomes a direct encouragement to intemperance and 
disease, while its avowed object is to prevent disease by 
supplying men with a less injurious spirit than they could 
otherwise obtain. 

There are also certain financial advantages derived from 
this monopoly of sale, which are thus described by Colonel 
Greathed :— 

" 3185. You say that tlie Boldier derives a tiertain pecnniaiy 
benefit from the canteen fund, will you explain to the Commis- 
siooers how that arises ? — It is from the enhanced price at 
which the spirits are sold, — 8 annas or Is. ia imposed upon 
every gallon of S|>lrit3, and that in a very short time creates a 
fand which supplies the wants of the soldier without any ex- 
pense to himsieif; for instance, the canteen fund, under the 
regulations of the Govei-nment, pays for the cap covers of the 
men, which are very necessary, and a c»iistant expense ; it also 
pays for all his amusementa^ — the fives court and the theatre, 
the skittle ground and the gardens, and in fact any reasonable 
request which the commanding officer makes is always granted. 

" 3186. When we speak of the Government providing soldiers 
with a fives court, or other means of amusement, we mean that, 
in point of fact, the soldier provides these for himself by the 
tax which is levied on spirits, and which is levied on spirits 
exclusively? — Tlie fives courts are always parts of the barracks ; 
the theatres are certainly maintained by the soliliersj or by the 
regiment ; the men subscribe to them. The theatre at Jullimdur 
was bought ; we paid 300?. for it, and that money was paid out 
of tlie canteen fund entirely ; that the Government did not give 
at all : and, in fact, everything connected with the amusements 
and comfort of the men is paid for out of the canteen fund." 

3190. In the appropriation of this fund, Colonel Greathed 

states that the fund accumulates in " a wonderful way," 
and that the great difficulty is to keep it down. After 
3,000 rupees are accumulated, the Government may lay 
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its hands oa the fund ; and it is the object of the officer b!TZMrBa\K€ 
commanding the regiment to spend it as (j^uickly as he can. """ 

It appears then that there is a tax on spirits "which is 
applied in India to purposes and objecta which are met 
in a totally different way at home, and that there is a 
direct pecuniary interest in the soldier consuming spirits 
up to the full extent of the regulation allowance. There 
is, as it were, a tacit encouragement for the soldier to 
drink that which is admitted to be injurious to health, 
in order that he may be benefited in other ways, which 
may be conducive to health. So long as this pecuniary 
inlcrest is recognized, it will be impossible to deal effec- 
tually with the evil. Government lu India should cease 
to have anything to do with such a source of revenue, 

done 



the 



same manner as 



it hfi 



as 



at home : and what- 



m 

ever i? necessary for the soldier's health and reci-eation 

should be otherwise provided for. 

Colonel Greathed says, " I cannot defend it. Let the 
" Government give the money, and the thing might be 
'* done. It is a question of money." 

As regards the danger of bad or adulterated spirits Iwing 
obtained by the men, there is an all but universal belief 
that if the supply at the canteen were discontinued, the 
men would be injured by drinking bazaar spirits. 

Disliilrttion appears to be carried on to a large extent 
all over India, and in e^'ery bazaar there are places where 
spirits of some kind can be openly bought or otherwise 
obtained at a very small price. This spirit is stated to be 
very unwholesome, and often adulterated with poisonous 
drugSj such as stramonium, &c,, to increase its intoxica- 
ting power. It is not very strong, but it is so cheap that 
a man may intoxicate himself for three halfpence, or less. 
It is allowed to be sold in the bazaars, but not to soldiers, 
under severe penalties both as regards the vender and the 
man himself. 

One of the most diflScult and important duties of the 
bazaar magistrate is to keep the soldiers from obtaining 
this bad cheap li((uor, which he does manage to procure 
notwithstanding ihe facilities afforded by the canteen and 
the penalties to which he subjects himself. 

Sir R, Martin says, " restrictions are always attempted, 
" but then the evil of open cantonments throughout 
" India, is the difiSculty of maintaining a proper system 
" of medical police, especially in regard to the use of the 
" pernicious bazaar spirits." Testimony to the same effect 
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TjrnamsRAxcK. is given by other witnesses, and, indeed, the difficulty 
of preventmg the sale of bazaar spirits to soldiers, is 
the only reason alleged in the stational returns for the 
continuance of the present canteen system. From nearly 
every station, and from all classes of officers, there is the 
same expression of opinion, that the use of spirits by the 
troops is neither conducive to health nor discipline, and 
that it ought to be abolished were it possible to prevent 
the consumption of bazaar spirits. 

Notwithstanding every effort, it is to be feared that 
the cheap spirit will always cope successfully with the dear 
spirit; and the whole evidence leaves it very doubtful 
whether, considering the encouragement given to men to 
drink spirits in the canteen, confirming their bad habits, 
and the cheapness of the bazaar spirit which they manage 
to procure, the present canteen system is of any use in 
protecting the soldier's health. 
Stational The testimony in favour of the use of malt liquor is 

reporte. nearly as unanimous as the testimony against the use of 
spirits. Some medical officers, indeed, consider that it 
would hardly be safe even in India to deprive old spirit- 
drinkers of a long-accustomed stimulus ; but admitting 
that such cases exist, they in no way detract from the 
weight of testimony on the other side, because the cases 
put forward are exceptional, and are indeed those in which 
a medical officer would in all probability prescribe alcoholic 
stimulants as medicines. Indeed it would not be advisable 
to exclude the use of spirits altogether from the army. 
There are cases, such as those alluded to, and there are 
particular kinds of service, as, for instance, field service, 
or duties exposing men to wet or damp, or very great 
fatigue, where a temporary stimulus would be of use, and 
where an issue of spirit under the advice of the medical 
officer might be permitted. But it is now known that 
many of these temporary uses to which spirits can be 
advantageously applied are much better met by tea or 
coffee, both of which have the special virtue of preventing 
waste under exertion, which spirit has not. Indeed there 
can be no doubt that a more systematic use of these 
beverages during times of fatigue and exposure would 
conduce more to the health of troops than any temporary 
issue of spirits. 

Admitting, however, the existence of these exceptional 
cases, the weight of evidence is strongly in favour of malt 
liquor when compared with spirits. 
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Speaking of the comparative effect in India on health iNTBKPBBurcK. 
of the use of these drinks, Deputy Inspector-General ^^a. 
Stewart says — 

" I believe the majority of soldiers woiild greatly prefer malt 
liquor to spirits, and the only reason for their not using beer 
almost exclusively is, their means being insufficient to procure 
it. I also feel assured that the use of malt liquor is far more 
conducive to health than that of spirits: 1 believe it would 
also lead to less crime and irregularity. I have further observed, 
that the consequences of prolonged over-indulgence in malt 
liquor are more mauageable and less fatal in their result than 
when produced by a similar abuse of spirits." 

Deputy Inspector-General Dempster in his paper says — Page 466. 

" Although I am of opinion that the freshly arrived European 
does best to confine himself to pure cold water or slightly 
acidulated drinks, yet if good malt liquor is only to be considered 
a substitute for rum, I would advocate its use from the very 
first" 

These opinions of experienced medical oflBcers give the 
substance of most of the evidence on the subject which 
will be found in the station al reports ; but it must not be 
considered that malt liquor is advocated as a drink which 
it is indispensable for the soldier to use ; the evidence only 
goes to prove that malt liquor is very greatly less injurious 
to health in a warm climate than spirits. 

We have already quoted what Dr. James Bird says on 3546. 
the subject. His evidence is against malt liquor and in 
favour of lighter drinks, and other witnesses give equally 
guarded opinions : thus. Dr. John McLennan says, " I 1205, 1206. 
" apprehend that beer or porter ought to be taken with 
** consideiable moderation if health is to be retained in 
" India ** ; and when he is asked, " But do you not think 
*• that a comparatively liberal use of beer or porter would 
** be far less injurious than an unlimited use of ardent 
" spirits ?" he replies, " I think it would produce a 
" different class of disease. I beheve that great beer- 
" drinkers and great porter-drinkers do suffer." 

Light wines, and temperance drinks of various kinds, 
tea, and coffee are certainly those which would meet the 
case as regards health most effectually, were it possible 
to secure their use by the troops ; and perhaps as great 
an inducement to sobriety as any of them, would be a 
plentiful supply of pure filtered cold water, obtained from 
lountains or water-taps at convenient places all over the 
stations. 
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irTEHFESANCE, Tlie Indian Goverametit has been put to an expense 
^^ of nearly 200,000/. a year in supplying malt liquor from 
home for the troops in India, in order to place it within 
the reach of the men. And as the daily use of malt liquor 
is not necessary to health, this large sacrifice of revenue 
can be considered in no other light than as a tax to 
encourage men not to drink spirits, and is a striking 
evidence of the cost incurred by the intemperate habits 
of the British soldier. If the loss to the service from 
diseases occasioned by intemperance were added to this 
premium on the consumption of the less deleterious drink, 
it would amount to a very large item in the whole cost of 
the army. 
551, 5652. One of the advantages of hill stations is stated to 1>e 
that, on account of the lower temperature of the climate, 
beer could be brewed at them, and a great public saving 
eflfectcd thereby. 

This has already l)een tried by Lieut-Colonel Ouchter- 
ouy and others. But the nature of the materials at their 
disposal and other circumstances rendered their success 
lonly partial. iJe, however, thinks the question of esta- 
blishing breweries in India worthy of consideration by 
capitalists. 

Sir A. M, TuUoch is stronglv of the view that beer 
should be brewed at all the higher stations, and the great 
cost of carriage saved. 

The whole subject, indeed, is of most serious importance, 
and every inducement to temperance should be held out. 
Any change would have to be gradually introtluced, 
beginning with young soldiers, and discouraging to the 
utmost the use of spirits, until the stigma of spirit-drinking 
be wiped off from the British arm^'. The present inactive 
weary life which the soldier leads in warm climates power- 
fully fosters the habit of intemperance ; and every facility 
for useful work and for rational instruction and recreation 
should be afforded him. 



5654, 5657. 



Veneheal Disease. 

Venereal Disease, a frequent concomitant of intemperate 
habits, and, like these, fostered by want of occupation, 
is another of the causes enumerated as laying the founda- 
tion for ill health in India. It prevails to a very greet 
extent in the anny, and at almost every station. The 
proportion of venereal cases constantly tn hospital is usually 
from 20 to 25 per cent, of the total sick. At some m \ 
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the larger stations it very much exceeds this amount. 
At Bangalore and Koorkee the proportion at the time 
the return was made up was 50 per cent. ; at Dinapore 
it was as high as 53 per cent.; and its influence on 
efficiency may be judged of from the fact stated by Dr. 
Maclean, that iu the 1st Madras Fusiliers, a few years ago, 
the amount of syphilis was equivalent to the withdrawal 
from duty of one-fourth of a company daily. Many of 
the cases are of course of a slight character, but a con- 
siderable number become very serious in their progress, 
and render the men unfit for service. Many invalids 
are sent home from this cause, and in numerous other 
cases the constitution is undermined, and the patient be- 
comes liable to other diseases. 

There is no subject so difficult to deal with as this ; and 
almost every plan for lessening the evil has been tried and 
found to fail. They all resolve themselves into two 
class-es, namely, repressive measures of police, or marriage 
and moral restraint. 

Many of the stational returns contain recommendations 
for the establishment of lock hospitals, and several 
witnesses have also strongly recommended them. They 
were introduced many years ago into India, but their use 
was after a while discontinued. The amount of venereal 
affections among the troops in all three Presidencies is 
so large (in I860 it was 345 cases per 1,000 of the 
strength in Bengal, 249 i" Madras, and 314 in Bombay) 
that there is an urgent need of some remedial measures. 
After considering the various plans which have been 
adopted in different countries, we have arrived at the 
conclusion that none are so likely to diminish this great 
scourge of the soldier in India as the re-organization of 
the measures formerly adopted in the three Presidencies, 
with any improvements which subsequent experience and 
consideration may point out as being required to meet the 
necessities of each locality. 

Additional means of cleanliness, such as have been 
recommended by Mr. Acton, ought to be provided in all 
barrack lavatories. They would materially diminish the 
liability of the troops to this class of diseases. 

It is observed that among native regiments, where 
marriage is not restricted, this disease is much less 
frequent than in European regiments, in which marriage is 
restricted. 
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There are no means of knowing precisely to what extent 
these facts stand to each other in the relation of cause and 
effect, but they have led. to certain proposals for increasing 
the proportion of marriages in the army. The present 
proportion of married soldiers in Her Majesty's regiments, 
who have a claim for accommodation in barracks is 6 pew 
cent, of the force (exclusive of Serjeants) at home, and 12} 
per cent, in India, Since the amalgamation of the two] 
services any augmentation in the number of marriages I 
specially to meet the case of India would probably involve! 
a change in the regulation throughout the army, Evenj 
at present, and with the existing pcr-centage, the number 
of women and children in a regiment ia a very serious 
affair, and leads to much expense as weW as suffering. It 
is beyond our province to decide what should be the pro- 
portion of marriages "with leave" for the whole army. 
Men of great experience consider that the proportion 
should be increased. Married men are generally the most 
healthy ; they are the best soldiers,, and a certain number 
of them are an example in a regiment ; but when the 
regiment goes on foreign service a certain proportion of 
women only can be taken with it : and thus, so far as India 
ia concerned, any large increase in the proportion of 
marriages would lend to wives and children beingf left 
behind, and exposed to much temptation and possibly to 
distress, while the domestic tie cannot fail to be weakened 
by long protracted absence. Some excellent remarks on 
the subjec;t will be found in Miss Nightingale's paper. 

There ia one means of reducing the temptation result. 
ing in sexual disease, which ought to be encouraged, 
and that is to improve the soldier's condition in the way 
of occupation, instruction, and recreation, — in fact, to 
occupy his wasted time beneficially and rationally. The 
late General Jacob was fully aware of this, when he 
stated that *' moral forces alone are of any value." 

So far as we can deal with this question, occupation 
appears to us to afford the most reasonable hope of 
diminishing this great scourge, by leading men away from 
the canteen and from vice. 



Meaj^s of Recreation A:Nn Instruction. 

^*^"'^^' There is no period of military service in which the 

soldier is thrown more upon his own resources, and has 

fewer opportunities of employing them advantageously, 
than during his service in India, He rises at gun-fire, 
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attends his parade or drill, over soon after sunrise. He 
then returns to his barrack, and during the hot season 
he is not allowed to leave it till lute in the afternoon. 
At one o'clock he consumes a large amount of both animal 
food and vegetables, porter (perhaps a quart), and spirits. 
He has few or no means of occupjing himself rationallj. 
He lies on his bed and perhaps sleeps most of the day. 
He has his evening parade or drill, and his turn of guard 
duty once every five, seven, or ten days. Even at home 
this kind of regimen would be far from conducive to 
health. In India, both physically and morally, it helps to 
destroy it in men in the prime of life, with abundance of 
nervous power to dispose of. 

The whole of this unwholesome proceeding Is considered 
necessary for preserving the soldier; but it is not con- 
sidered necessary to subject the officer to the same ordeal. 
He goes about, and even goes shooting, not only without 
detriment, but with great advantage to health ; for the 
officers are much more healthy than the men. 

Some means of passing the time are provided for the 
soldiers at all stations. 

The usual games are long bullets, quoits, fives, and 
cricket ; and almost every station has a ball- court and 
skittle-alley. 

There are also libraries, and sometimes a theatre. 

Soldiers' gardens and workshops have been tried at a 
few stations ; but there are no covered places for exercise 
or for gymnastics. 

The scale on which the existing means have been pro- 
vided is the same as the very imperfect provision at 
home, without reference to the climate or to the much 
greater need of inducements to exercise, which require to 
be held out in India. 

The men's amusements, such as they are, are always 
connected, more or less, with drink ; and they are every- 
where most deficient in amount- The men suffer much 
from ennui. For all practical purposes they are entirely 
idle ; and they complain of wliat they feel everywhere, 
the " weary idleness " of their lives, and that there has 
been so little done in the way of giving them occupation. 

The want of exercise, and a coincident high rate of 
sickness and mortality, falls most heavily on the infantry. 
The cavalry regiments and artillery, who have, one way 
or other, much more physical exertion to undergo, are 
much more healthy. 
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From every station there are requirements for increased 
means of occupation, which we shall briefly notice in 
detaih 

Foremost amongst the proposals is that for — 

Workshops. 

At most of the stations there are none at present; 
while it is admitted that everywhere they would be most 
useful. The only difference of opinion is as to the kind 
of work to be done, and how the workshops and tools 
are to be provided. All agree, however, that the trades 
should be useful, and that the soldiers should make money 
by them. The opinion at some stations is that the work 
done should be of such a kind as is required by natives, 
and should be sold to them. Colonel Campbell suggests 
cabinet-making, shoe-making especially, and printing. 

He states that he used to print all his own returns iu 
this way, as well as papers for the civil authorities at 
Lucknow, and that at Meerut he was able to supply 100 
pairs of boots to the 81st regiment, who could not other- 
wise have obtained them. 

Sir J. Lawrence proposes that the men should make 
•* anything connected with their regiment," such as 
clothes, shoes, ironwork, &c. 

As regards tools it is considered that Government 
should provide them in the first instance^ and that they 
should be afterwards kept up by the regiment. It is 
satisfactory to know that every barrack in the Punjab 
has a workshop attached to it, and that the subject has 
already attracted considerable attention on the part of the 
Indian Government. 

Sir Proby Cautley puts in three letters from soldiers 
themselves, in proof of the advantage of occupying their 
spare time. 

And the experience of the 3rd Bombay Fusiliers, 
extending over seven years, affords remarkable instances 
of improvement in the men's moral character from indoor 
occupations. Courts-martial and crimes diminished in 
proportion as the men were occupied for their own benefit. 
It has indeed been the opinion of some of the greatest 
army surgeons that the soldier should be permitted to 
do for himself whatever he can do, without injury to his 
health or discipline. 

It has been proposed by Sir Alexander Tulloch and 
Colonel Durand to extend the soldier's occupation beyond^ 
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the workshops, and to make him useful in outdoor work, Womtaiiop*. 
suchi as in building barracks, or in magazines, or even ia qq5'q~^iq2 
farm work ; but the objection to such proposals is that, 
in a country where labour is so cheap, it would cost much 
more to have it done by the soldier than by the native 
worker. The gain would be in the health, comfort, and 5110. 
contentment of the men, 

Sir C. Trevelyan has also stated that soldiers would Addendum 
not come forward for public works, unless they were *° o^i*^^"*^^* 
entirely excused from military duty for the time. ^' 

In the present state of the question, we propose that 
the existing means for carrying on indoor trades should be 
extended, or provided where they do not exist, under such 
egulations as would make it, as far as practicable, the 
iterest of the men to occupy themselves profitably. 
Sir Charles Trevelyan has laid before us an important 535T 
[suggestion for improving the soldier's condition, by hold- 
HDg out to him the prospect of bettering himself by his 
'own exertions and good conduct. He proposes to select 
from regiments men of good character, trustworthy, with 
competent knowledge of leading, writing, and arithmetic, 
^«nd an elementary knowledge of native languages, such 
as may now be obtained in schools ; to submit these men 
to some suitable test, and then to train them for subordi- 
nate offices in the administrative departments. He states 
hthe plan to have been adopted successfully at Madras, 
»nd it is in our opinion well worthy of further considera- 
'-tion. It ia, however, liable to the objection that it with- 
draws from the army the most trustworthy men, and thus 
tends to limit the supply of competent non-commissioned ' 

)fficers. 

Soldiers' Gardens. ,,,,, 

Attempts have been made to establish soldiers' gardens Gardeks. 
at several stations, chiefly with the view of occupying the jgtati^i 
men and providing vegetables. They have been mainly voports. 
connected with regiments, an arrangement which no doubt 966-7, 
has militated against their success. At some stations 
they have been very usefulj and the men have taken great 
pleasure in them. At other stations they have not been 2952, 
so successful, apparently from the reason mentioned- The 
.jregimcnt may be called away at any time, irrespective of 
the state of the crop, so that the men may lose the result 
of their labour. But Sir A. Tulloch is of opinion that, 
if the gardens were attached to the station, and if an ^554. 
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Gaedenb. arrfrngement could be made by which the men were paid 



for their work the gardens would succeed ; for the men, 
he says J are fond of gardening, and a very great propor- 
tion of them, after they are pensioned, became successful 
caltivators. 

We arc of opinion that every encouragement should be 
given to these gardens. The}' have often succeeded in 
other services, and are worthy of a fair trial in India ; 
and au arrangement could easily be made by which the 
interests of the outgoing regiment could be protected. 
There is a proposal from one station to establish farms. 

Gymnastics. 

It is scarcely necessary to advocate the introduction of 
gymnastic exercises. They have been extensively used 
in foreign armies, and a beginning has recently been made 
at home stations, and also at one or two foreign stations ; 
but up to the present time there are no gymnasia in 
India, although the evidence from the stations proves that 
it would be most advantageous to provide them. 

The evidence given before us shows that gymnastics 
would be " the best thing ever introduced into the service 
" in India," provided they were made "a parade," and the 
soldiers " dressed loosely " for the purpose. 

The gymnasia should of course be covered, and pro- 
vided with the usual fittings. According to the new 
medical regulations, the medical officer is required to see 
that the exercises are conducted in such a manner as not 
to be injurious to health ; so that nothing further will be 
necessary than to provide the accommodation requisite. 

The gymnastic sheds, if made sufficiently large, would 
afford another kind of accommodation very much required 
in India, viz., covered places where the men could walk 
and take exercise during the heat of the day, and in the 
rainy season, apart from the barrack rooms, where they 
are at present literally confined at these times. 

On this subject of exercise, another most important 
question presents itself; viz., whether it is really neces- 
sary to confine the soldier so rigidly to his barracks during 
the heat of the day. The assumption seems to be that 
if allowed to go out he will expose himself and get sun- 
stroke or some other disease, and so the health of the 
regiment would sutfer. No evidence of this result has 
been adduced before us ; and indeed it would, at first 
sight, appear doubtful whether confining a Dumber of men 
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all day in tbe same crowded room where they eat and Gthtsastio. 
sleep, in a state of absolute inaction, is not, in such a 
climate, productive of more injury than allowing the men 
legitimate liberty. The very idea of confinement is in 
itself injurious, and is very likely indeed to make the 
soldier miserable. Tell him, however, that he may go 
out, and, at all events, the idea of unnecessary restriction 
will be removed. We have evidence before us of men 
being allowed to go out shooting by their commanding 
officer in the hot season ; and they were all the better for 
it. At all events they did not suflfer in consequence. It 
is stated that the men liked shooting better than any other 
amusement : that the effect on their health and spirits is 
good: that the liberty given has never been, in any single 
instance, abused ; and that it was quite a point of honour 
with them to behave well. 

At malarious stations,, and during dangerous seasons, 
the same amount of liberty cannot, of course, be given 
with safety. 

But Colonel Greathed has cited a remarkable instance 
of tbe benefit derived from this liberty in one of the hottest 
stations in India. 

In the hottest station, Deesa, where we were for three years, 
the mortEility in the regiment was extremely israall, and the 
general health of the men was excessively good, I mean to stiy 
that they veere able to take the most active exercise there with- 
out suffering from the heat. We aliowed them to go out shooting 
as much as they liked ail over the country, and a man would go 
and walk 14 miles on foot from the barrack, and he back at 
night ; their heaJth. and spirits were excellent, and there never 
was a single case of a difference between the soldiers and the 
natives in the whole of the three years during which time we 
gave them unbounded liberty ; I mean, of coursej to tlie good 
men. 

In this, as in every other matter bearing on the soldier's 
health, no precise rule can be laid down. The present 
evil is, that there is a precise rule, viz., to confine the 
soldiers to barracks ; while the nature of the case and the 
evidence both indicate, that the men should, on the con- 
trary, have every facility given them for exercise, under 
such local restrictions as common sense points out, 

LlBEARrES AND READING RoOMS. 

At every station there is a library of some sort ; but libeaiiies, &«J 
these libraries resemble closely the libraries at home sta- station al 
tions. They are not a whit more comfortable, in general, reports. 
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LiBjftAEiEs.fcf. with a few exceptions, not so well lighted. This last 
defect they have in commoTi with all the barrack rooms ; 

4123, for in India "deficiency of light " is a *' universal fault." 
The supply of books is bad, and a " constant influx of 

"4119. ** new works" of light literature is as much required as in 
England. ITiere are very few proper reading rooms, fewer 
still of day rooms. There are no means of getting re- 
freshment, such as tea, coffee, Sec, connected with any of 
these rooms ; although it is obviously most desirable to 
extend this class of accommodation to India, as is now 
being done at home stations. The men in India are in 
more need than they would he at home, of some place out 
of their bed rooms, where they can smoke, talk, and have 
harmless refreshment, without being exposed to the temp- 
tation of canteens. 

The men are always willing to take advantage of any 
rational means of recreation ; and we have on evidence n 
very satisfactory instance of a successful coffee room, given 
3777-3779. by Brigadier-General Russell. It was supported by volun- 
tary contributions from officers and men. The library 
contained 1,000 volumes, and received a quarterly supply 
of books, newspapers, and periodicals from London. In 
the coffee room the men could have ginger beer, soda 
water, tea and coffee, biscuits, preserves, Sec. It was at a 
distance from the canteen, expressly to keep the men out 
of the way of temptation; "the very smell of the liquor 
** being a temptation." All amusements near the canteen 
were discouraged, and only encouraged near the coffee 
Toom. 

This is very much what is to be carried out at home- 
And having succeeded at one station in India, it ought 
to succeed at all with similar care. 

Much improvement is required in lighting barracks and 

4124, reading rooms in the long evenings. Small oil lamps, such 
as are at present used, give a very inefficient light. 
Wherever gas can be obtained it should be introduced at 
the Indian stations, as has been done at home. But there 
are very many stations in India where gas is not available, 
and it is worthy of consideration whether at these stations 
gas apparatus should not be provided. Of late years 
great improvements have been introduced in the mnnu- 
factare of gas for single establishments by means of simple 
portable apparatus, which might be tried in India. Coal 
is not everywhere to be had, but there is at all barracks 
a certain amount of refuse matter which might be used for 
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the purpose. Lieut.-Colonel Ouchterlony has directed our Libhabim, &c. 
attention particularly to the importance of the subject as Page"!^. 
regards the comfort of Indian barracks, and he shows that 
it would be economical even to convert the present allow- 
ance of oil into oil gas instead of burning it imperfectly in 
the defective lamps in use. We concur entirely in the 
importance of these suggestions for the comfort of the 
soldier. 

Theatres. 

There are theatres at many stations, generally in large theatbm. 
unoccupied barrack rooms ; and sometimes there are ^TZ^ 
rooms erected on purpose, which are also used for music, stational 
lectures, glee-singing, dancing, &c. The theatre is a reports, 
great source of amusement, and occupies many men who 
have no other interest. To the actual performers it is 
** rather lucrative." 

Hospitals. 

The European hospitals are constructed on the same hospitals. 
general plan as the barracks at the station. The soils, Abstract of 
sub-soils, and means of external ventilation are of the Stational 
same character, except that the hospitals are more iso- reports. 
lated than the barrack buildings. The materials and 
construction are the same. The wards are on the ground 
floor, elevated at most a foot or two above the level, but 
without any passage of air beneath the floor. The better 
class of hospitals are those which consist of detached 
wards, with a single verandah, because they admit of 
easier ventilation. The worst are those which have a 
number of wards in the same building, or double aisles 
with more than two rows of beds between the opposite 
doors and windows. 

Although more constant care is exercised over the 
general sanitary state of hospitals than over that of bar- 
racks, it cannot be said that the great majority of them 
are well adapted for the treatment of sick. 

The plans bear evidence of not having been subjected 
to any intelligent medical or sanitary revision ; and they 
carry out the description of Sir R. Martin, that the build- 175, 176. 
ings are generally defective, and the latrines and drains 
generally deficient. 

The wards vary to an extraordinary degree in their Abstracts 
dimensions and number of beds. Besides the usual ^^ Stational 
** small wards ** containing one or two beds, the numbers '"^P"'"*^- 
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Tary from 16 beds per ward, as in Fort St. GeorgCj to 20, 
30, 40, 166, 100, as at Dumdum and Kurrachee, 150, as 
at Dinapore, while at Trimulgherry (Secunderabad) there 
are two wards for 228 beds each. 

The dimensions of course vary. The smallest class of 
wards are about 25 feet in length, and from that to 60, 
70, 120 to 140, 334 feet, as at Dumdum, 349, as at Poona; 
and perhaps the longest hospital ward in existence is at 
Dinapore, no lesF than 633 feet in length. This ward is 
21 feet wide and 18 feet high, being, in fact, nothing but 
a very long narrow passage, like the Scutari corridors. 
memorable in history for their immense fatality to the 
sick in them, owing in part to this long narrow cou- 
struction. 

The usual width of Indian hospital wards is from 20 
to 25 feet, with windows and doors on opposite sides. 

In a few they are 40 feet wide ; at least 10 feet more 
than they ought to be for health. 

The wards generally are of considerable and unnecessary 
height; 18 feet is a common height, as at Poona and 
Kurrachee. The height is, however, often from 20 to 
30 feet, and even 42 feet, as at Trimulgherry. The 
question of height is a very important one, as indicatiug 
the extent of surflice over-crowding ; for, as in the bar- 
racks, excessive height crowds the hospital even with an 
apparently large cubic space per bed. At Trimulgherry 



where the cubic 



space per bed is 1,000 feet, the 
superficial area is in some instances as small as 24 feet, 
and varies to 45 and 75. At Poona the beds have 1,300 
cubic feet, but only 70 and 72 square feet. At Dinapore 
they have 1,000 and 1,500 cubic feet, but only fi-om 52 
to 68 square feet. At Dumdum, with 1,500 cubic feet, 
the superficial area is 78 feet. There are wards with from 
1,800 to 2,000 cubic feet, in which the superficial area 
per bed is from 7^ to 84 feet. In some better propor- 
tioned wards, 1,400 cubic feet give above 100 square feet. 
The largest superficial area given in any Indian hospital 
is at Deesa, in which the ward proportions are such that, 
with 2,000 cubic feet, they afford 114 square feet per bed. 
The usual cubic space per bed is from 1,000 to 1,200 
feet, rising occasionallj'^ to 1,600 and 1,800, and in certain 
exceptional cases to 1,900 and 2^000. There are hospitals, 
however, in which the amount falls far short of this. 
There is a ward at Surat which gives only 76O. x4.bove 
two-thirds of the sick at Fort William have 927 to 977 
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cubic feet each. There are a number of wards in which Hospitaui. 
the space varies from 660 to 96O feet. The smallest 
amount is at Ahmedabad, where it is between 456 and 
1,050 feet. The superficial area in the great majority 
of cases is between 50 and 80 feet per bed. And hence 
in that element which is of the most importance in an 
unhealthy climate, viz., surface over-crowding, the hos- 
pitals as well as the barracks must be condemned. 

It 'would be very advisable to reduce this great diver- 
sity in practice to one common rule, applying the rule to 
suit local circumstances. 

The Royal Commission on the Sanitary State of the 
Army recommends, for the comparatively small stations 
in warm climates occupied by Her Majesty*s troops, an 
allotment of 1,500 cubic feet per bed. The Indian sta- 
tions vary so much in their topographical position and 
local climates, that it would be better to fix a minimum 
and maximum space between which the allotment at each 
station should be made. In all the more elevated, better 
ventilatedj and healthier stations, we suggest the minimum 
of 1,500 cubic feet ; and in all the low-lying, damp, and 
less healthy positions a larger space and superficial area 
are required. The beds should be arranged along the 
walls, with not less than 8 feet of wall space per bed in 
any case, and with the larger auiount of cubic space, more 
wall space should be given. The superficial area per bed 
should never be less than 100 square feet with 1,500 cubic 
feet, and from 130 to 140 square feet with 2,000 cubic 
feet per bed. 

Ventilation of Hospitals. 

The ventilation of hospitals is effected by opposite doors nospiTAt 
and windows, aided in many cases by a ventilator in the "^J^^™^'*"^- 
roof. The evidence before us shows that it varies very Stational 
much in efficiency. From Sir R. Martin's experience it reports, 
appears tliat there is a want of strict attention to ventila- 
tion. The old European hospitals are very badly ven- 
tilated, while the newer ones are described as very good 
indeed. The atmosphere in the older hospitals is often 15B6, 1589, 
very bad and impure from over-crowding. l^^* 

All that has been said with reference to the draughts 
produced in barracks, applies with greater force to hos- 
pitals. As the ventilation is principally by the doors, and 692. 
as there is insufficient control over it, it is very often 
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extremely uncomfortable, especially to men with rheii-* 
matism, chronic dysentery, &c. in the cold months. 

Some hospitals are complained of as being dark, and 
wherever this is the case they must be close too. In one 
iastance, at Meerut, there is so little light that operations 
have actually to be performed in the verandah outside. 
In some instances there appears to be no well-lighted rooni 
in which surgical operations can be performed. ; 

Dark hospitals are unsuitable for sick. 

A sufficiency of hght is as necessary as a sufficiency I 
of fresh air; and it is quite possible to supply both with- 
out too much sunlight or too many draughts. 

What we have said respecting the ventilation of barracks 
applies to hospitals. It should be provided for along the- 
ridge and under the eaves i and the patients should on 
no account be exposed to draughts, either from doors or 
windows. 

Unless the wards be raised a sufficient distance from the 
ground, it is impossible to supply them with fresh air.- 
As at present constructed, malaria from the ground must 
necessarily permeate the whole building. The only way 
to avoid this evil as far as practicable, is to construct 
hospitals always of two floors, placing the sick only on 
the upper floor, and providing for a fi'ee ventilation be-i 
tween the ward and the ground. 
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Hospital Ablution and Bath Accommodation. 

The ablution and bath accommodation consists occasion- 
ally of a "tin pot*' with which " the sick generally pour 
" the water over themselves," as at Bombay. Very fre- 
quently there is no ablution room, and the patients wash 
themselves if at all in the open verandahs in all weathers. 
Generally there are no basin-stands : and the sick have 
often to sit on the ground to wash their faces. The only 
bathing is done in wooden tubs, to which water is carried 
by bheesties ; and it is usually poured over the patients. 
There are no warm baths, and indeed no baths at all in 
the sense in which they are understood in all the hospitals 
of Europe, and even in the military hospitals at home. 
The means of cleanliness for sick as sick, are, to sum them 
up, niL 

Every sick ward should have its basin stand with fixed 
basins, and a bath, both with hot and cold water constantly 
laid on, in a separate smidl room attached. 
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Hospital Drainage. — Wateh-clo8et3. 

Hospitals are no more drained than the barracks to huhiitai, 
which they belong. Theie is surface drainage ; but the ^^"^^"^^ 
roof water is allowed to sink into the ground. There is Stational 
no subsoil drainage ; and all fluid refuse has to be removed reports, 
either bj hand, or, by escaping as it best may^ to remove 
itself. No hospital can long continue healthy under such 
circumstances. All hospitals must be drained together 
v?ith the barracks to which they belong. 

There are no water-closets in any hospital in India. The 
usual arrangement is to have night-chairs placed in a small 
room adjacent to the ward, or to have privies at a distance 
of from 30 to 80 feet, connected with the hospital (by a 
covered way), and of the same construction as the bar- 
rack privies, often placed over cesspits cleansed once a 
day, and sometimes provided with pans which are removed 
daily. The arraagements are those of a camp hospital, 
and have long since been condemned in Europe. 

Every ward should have a water-closet, if practicable, 
with one or two seats according to its size, having a 
separate ventilation. It is the only healthy arrangement 
for sick ; every other is liable to danger, especially in the 
event of cholera or dysentery prevailing, as nothing but 
immediate removal can prevent the risk of dangerous 
emanations. In stations where from the want of water 
no water-closets can be provided, provision for such imme- 
diate removal ought to be made. 

Diet Tables and Cook- Houses. 

The diet tables now in use in the Indian army are Hospmai. 
similar to those formerly in use in the British army. J^ 
They lay down a certain number of fixed diets for every 
day use, to which the medical officer may add extra 
articles at his discretion. This practice was attended 
with many disadvantages in Queen's regiments, to avoid 
which, a new scale of diets containing sufficient variety 
for all hospital purposes, and rendering extra articles un- 
necessary M^as made matter cf regulation. For the sake 
of uniformity, the new diet table should be adopted for 
all regimental and general hospitals in India, so far as the 
supplies will admit of it. 

Hospital cook-houses are similar to barrack ones ; they Sfutioual 
are in small detached buildings, and are provided with reports, 
the usual small fire-places and utensils. There is not 
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sufficient variety in the cookings and sometimes it is com- 
plained of as being bad. The cooks are chiefly natives, 
and have no training in the specialties of hospital cooking ; 
or they are equally untrained men taken from the ranks 
and liable to be withdrawn at any time. On home 
stations arrangements are in progress to supply every 
hospital with a trained cook from the purveyor's branch 
of the army hospital corps. The cook will be responsible 
to the head of his department for the state of the hospital 
cooking ; and any cause of complaint will be removable. 
It would be very desirable that some such responsible 
system should be extended to hospitals for Her Majesty'ii 
troops, while serving in India, 

Hospital Bedding. 

Hospital bedsteads are generally of ^vood, sometimes of 
iron. Wooden bedsteads are at all times, but especially 
in warm climates, subject to vermin ; and complaint is 
made of the expense incurred by the men breaking the 
bedsteads in their efforts to get the vermin out. The 
bedding is of mattresses and pillows stuffed with a variety 
of materials, chiefly straw and country hemp. By far the 
best form of bedstead is the iron hospital bedstead in use 
at home ; it should be supplied at all Indian stations. 
The best material for hospital bedding is hair, now sup- 
plied by regulation for mattresses, bolsters, and pillows, 
in all hospitals of the British army. 

Hospital Attendance. 

Attendance on the sick is mainly provided for by a 
subordinate medical department, with native assistants. 
The number is fixed by regulation ; but the numbers 
actually employed appear to differ at different stations. 
They consist of apothecaries, steward, apprentices, dressers, 
cooks, washermen, water-carriers, tailors, barber, ward 
coolies, nurses, bearers, sw^eepers, &c. 

The regular establishment for an European corps con- 
tains 79 of these officials. In the hot season there are 
added 34 water-carriers, 23 coolies for throwing water on 
tatties, 104 coolies for moving the punkahs, making the 
total establishment 240, 

Besides these, there is the regimental hospital Serjeant, 
and orderlies taken from the regiment, who are supplied 
in all serious cases or at the request of the sick. 
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So far as numbers arc concerned, the supply of attend- Ho&nrAi, 
ants is no doubt on the most liberal scale, when contrasted ^^^icwbAsct. 
with that which is found in practice to be sufficient for 
regimental hospital service at home. 

Generally wo may consider that wherever " a comrade 
" can be told off from the ranks " to attend " upon any case 
** which desires it," there can be no discipline, nothing which 
can be called efficient nursing of the sick, in such a 
hospital. 

The hospital establishment for a battalion of infantry 
at home, according to the recent warrant, consists of i 
Serjeant for discipline and for attendance on the sick, 
with 5 privates; also 1 serjeant, with 2 or 3 privates, 
belonging to the purveyor's department, for providing the 
supplies, cooking, and care of stores. 

The regular establishment of a battalion at home would 
therefore consist of 2 Serjeants and 7 or 8 privates, while 
in India the same battalion would have a regular establish- 
ment of 79) capable of being extended to 240 in hot 
weather. 

The hospital serjeant receives 1*. per day additional 
pay for conipounding, if he qualifies himself for that 
office ; and the cost of a compounder is saved. In India 
the dispensing is done by six officers of the subordinate 
medical establishment- 
Even in temperate climates, and in civilized countries, 
where the water is brought to the door, the laying on 
hot and cold water all over a hospital and the use of lifts, 
makes the difference of one attendant to every 30 patients. 
While the most objectionable system of water-carrying, 
instead of water-laying-on, lasts in India, where not only 
has every drop of water to be carried to the hospital 
before it can be carried over it, but to be carried away 
again when foul, the cost of this kind of arrangement 
cannot be far short of two-thirds of the whole ; and the 
expense of a civilized system of water-supply and of 
drainage, may prove to be actually less than keeping up 
this enormous staff. 

As regards the quality of attendance, there can be no jiigg Night- 
doubt that natives, however kind they may be, if un- ingale'a pa-, 
trained, are not the class of attendants the sick want. P*^> P- ^^^* 
The same applies to "comrades from the ranks.** The 
hospital corps men at home, under the new warrant, are, 
it is true, taken from the ranks; but when they are 
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trained tbey cannot be returned to the ranks, except for 

misconduct or inefficiency. 

As in future each battaUon will carry with it its quota 
to India, it is worthy of consideration whether the ladiaa 
hospital system might not be revised, with advantage 
and economy. 

The stational returns contain a great number of com^ 
plaints as to the untrained character of the hospital 
nursing. 

The hospital establishments throughout India are gene- 
rally regimental. There are very few general hospitals. 
The superior advantages of these for the sick, as regards 
their care and comfort, are admitted; and several are 
being organized at home and on foreign stations, in terms 
of the new medical regulations. Female nurses have 
already been introduced into one of these ; and the 
system is to be extended to others. The only instance 
of the kind in India appears to be the general depdtj 
hospital at Allahabad, consisting of 400 beds. Six Euro- 
pean nurses have been attached to this hospital since 
1858, and are stated to be a great comfort to the sick. 

Female nurses are not suited to, nor are they used 
for regimental hospitals ; but wherever, on large stations, 
general hospitals are organized, they should be intro- 
duced; and in these, as well as in the instance of Alia- 1 
habad, the nursing should be organized according to the 
regulations in use for Her Majesty's service. Miss 
Nightingale, in her Observations, has made some excel- 
lent remarks on the present state of Indian military hospi-j 
tals, and on their want of adaptation for the care and, 
speedy recovery of sick. She considers them rather as 
being like camp hospitals than as establishments adapted 
for permaneut barracks or stations, and consequently defi- 
cient in many of the most important requisites for efficient 
nursing and treatment. She points out many defects 
which might be remedied, and considers the hospital 
arrangements generally as of a makeshift character, re- 
quiring great improvement to make them at all comparable 
with those of the recently improved military hospitals at 
home. 

From the evidence it appears that every station for 
British troops in India has one or more female hospitals 
for the sick of soldiers' families, generally under the same 
management as the regimental hovspitals at the station* 
and that they are in most cases supplied with matrons, 
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native nurses, and midwives. The attendance and nursing Hobpital 
is generally considered sufficient, but the buildings not so ^'™^^*^^' 
in all cases. 

We have now completed our analysis of the information 
laid before us regarding the various influences affecting 
the soldier's health and efficiency in India. In weighing 
tbe evidence, especially that referring to the sanitary con- 
dition of stations, it is impossible to evade the conclusion 
that a great part of the sickness and premature mortality 
in the Indian army is due to preventible causes. In 
times past climate has been popularly blamed for results 
which would follow in their degree similar causes any- 
where. Our inquiry has shown that the causes must be 
sought in defective sanitary condition and in bad habits, 
and it is in the correction of these that we must look for 
diminished mortality and increased efficiency. In the Observa- 
words of Miss Nightingale, " it would require very strong *^''"^- 
" evidence indeed to convince the people of this country 
" that the epidemics which have devastated India arise 
" from any other causes than those which the stational 
*' returns and the evidence prove to exist in what one 
" may call a state of absolute perfection in the Indian 
" towns, but which have been removed with entire success . ' •> ,.? 
" in this country." 

Hill Stations. 

For some years past the conviction has been gaining hill 
ground ua India that, in order to diminish the high rate ^^^^"^^ 
of sickness and mortality, it will be necessary to remove 
a considerable proportion of the troops from low malarious 
plains and river-banks, and to station them on high table- 
lands or isolated mountains. It has been assumed that 
by simply removing the troops from the influence of heat, 
moisture, and malaria, which conjointly are admitted to 
sap the constitution, and predispose the men to disease, 
troops would be kept in a state of efficiency similar to 
that of colder climates. This proposition has two aspects; 
1, as regards health ; 2, as regards the military occupa- 
tion of the country ; and we must consider it with refer- 
ence to both of these, in order to estimate its exact value, 
and the extent to which it can be carried into effect. 

So far as health is concerned, the evidence in the 
stational reports is, with a trifling exception, decidedly 
in favour of mountain clira^ates, especially during the 
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Hill earlier years of service ; and the evidence of witnesses 
8TATIOS8. tends to this same result. Hitherto, however, there has 
been no experience on any large scale of the sanitary 
influence of hill climates on healthy troops. For it has 
been the practice to send to the hills men either abso- 
lutely diseased or convalescing from severe diseases, or 
sickly regiments ; and, so far as these classes are con- 
cerned, hill climates have been found beneficial in certain 
descriptions of cases only, but in all others either of 
doubtful eflScacy or positively injurious. 

215. We are indebted to Sir Ranald Martin for having 

brought this subject prominently before us, and also for 
having directed the attention of the Indian Government 
to its importance. The prima facie evidence derived 
from the superior healthiness of the inhabitants of elevated 
plains and mountain regions generally, would alone war- 
rant a careAil local inquiry into the adaptation of such 
Indian climates to European constitutions. But, besides 
this, a large amount of experience has already been 
obtained in the case of civilians and military officers, who 
for many years past have been in the habit of resorting to 
the hills, in order to recover from the exhaustion pro- 
duced by service on the plains. 
3047, 3050. Similar evidence is afforded by the Lawrence asylums, 
one of which, containing 500 children, is at Siinnawur, 
and the other at Mount Aboo. Children are taken in at 
four or five years ; and during their residence they look 
like English children, while those in the plains below are 
" pale, pasty, and wasted." 

4501. There is a convent at Darjeeling, with 11 adults and 

28 children sent up from the plains; during 13 years 
there had been no death among the children, while the 
mortality among the children in Bengal is 84 per 1,000 
per annum. 

As, of all subjects, children are the most susceptible 
to sanitary defects of any kind, this experience proves 
that these hill stations are not necessarily unhealthy, and 
that, if found so for grown men in health, the cause lies 
elsewhere than in the climate. 

It may fairly be taken for granted, that properly 
selected hill stations, under proper sanitary management, 
would be of great advantage to the health of the army ; 
and we propose, therefore, to confine our attention chiefly 
to those points in the selection which have been brought 

270. before us in evidence. Indeed Sir Ranald Martin, whild 
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trongly advocating the adoption of hill stations, states 
tlmt the whole subject has to be investigated ab initio, 
bcith as regards '*■ the mountain ranges " and " the climates 
" most suited to the occupation of European troops." 

The stations which have hitherto been selected as hill 
sanitaria are of two classes ; those on the spurs of the 
Himalayas, chieflj- occupying elevated and narrow moun- 
tain crests, and those on the table-lands of southern India. 
There is another class, of which there are only one or two 
examples, viz., isolated mountaios, such as Mount Aboo 
and Ramandroog. The least elevated of the Himalaya 
stations is Subathoo, 4,000 feet above the level of the 
sea, and the highest. are Darjeeling and Simla, 8,000 feet 
above the sea. The southern Indian stations vary from 
5, COO to upwards of 7>000 feet in height. Mount Aboo 
has an elevation of upwards of 4,000 feet, and Raman- 
droogof 3,400 feet. 

The majority of the stations being on the outer face 
of the mountain ranges, and at an elevation where the 
heaviest rains occur, receive the first impact of the mon- 
soon ; and the consequence is that they are all wet, and 
subject to cold fogs. The annual rain-fall in the Hima- 
laya stations varies from 70 inches to 132 inches, as at 
Darjeeling. The rainfall at Mahableshwur, in Bombay, 
is actually 240 inches per annum. In the Neilgherry 
group, which are not exposed to the monsoon, the rain 
fall is from 50 to 60 inches a year. The mean tempera- 
ture varies, of course, with the latitude and elevation. In 
the Himalaya group, the highest mean is from 64° to 78° ; 
in the Neilgherries, from 63° to 70". The lowest mean 
ID the Himalayas is from 35^ to 42° ; the lowest in the 
Neilgherries is from 53° to 60°. 

The great objection to the Himala3''a group is that 
already stated, viz., the damp climate and excessive rain- 
fall, the only way of avoiding which would be to select 
stations at a lower elevation, or more In the heart of the 
mountains. In this way the force of the monsoon would '^^*'- 
be avoided ; but, on the other hand, the difficulty and 
cost of transit, and the long distance to be traversed by 2372, 
troops in descending to the plains, present serious obstacles. 

The present stations are described as having clouds 
continually hanging about them, dispersing and re-forming 
very quickly ; at one moment in sunshine, with incon- 
venient warmth ; at another, in cloud, with considerable 
chill. 
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An elevation of from 6,000 to 8,000 feet is also pre- 
judicial, because, although malaria is to a great extent 
absent at such a height, troops proceeding from the hot 
moist plains, where the function of perspiration has been 
so active, are suddenly exposed to lower temperaturCj to 
cold damp air ; the result of which is that they become 
liable to other diseases, chicflv of the bowels and chest. 

The diseases of a colder climate are substituted for 
those of a warmer one. Much has depended on want of 
care in moving the men : no sufficient attention has been 
paid to change of clothing, diet, or exercise. The men 
nave been u&ually left to wander down into the ravines 
and valleys, filled with jungle, where the sun is intensely 
hot ; and, as we shall presently show, the sanitary con- 
dition of the stations has been much neglected. 

We have the mortality returns for hill stations for a few 
years only, and they throw but imperfect light on their 
influence on health. 

The mortality at Murree, 7,000 feet above the level 
of the sea, was for five years at the rate of 92 in 1,000. 
It was an invalid depot, and several sick men died there, 
who had been attacked at other stations. Of 39 deaths 
in Murree, 12 were by dj^sentery; of 964 attacks, 644 
were by zymotic diseases. 

These elevated regions are not even exempt from 
epidemics, of which a remarkable illustration occurred at 
Murree. Sir John Lawrence informs us that he saw 
cholera raging there " in a magnificent climate, a beautiful 
" site and fine barracks, and there was nobody else sick 
" but the soldiers." Out of 254 men in barracks, 42 were 
attacked, and 31 died, of cholera. Not one officer suffered, 
a clear proof that the men were exposed to some specially 
unfavourable condition. 

Th'j important military position in front of Simla is 
occupied by Kussowlic, Subathoo, and Dugshai, at which 
regiments or detachments have been stationed for some 
years. The mortality nt Kussowlie (440 men, S years) 
was at the rate of 37 in 1,000; at Dugshai (717 men, 
6 years) 36; at Subathoo (209 nnen, 3 years) 68 in 1,000. 
The excess of the mortality was chiefly due to dysentery, 
diarrhoea, apoplexy, hepatitis, fever ; and upon subtracting 
zymotic diseases, the mortality is reduced to the same 
rate as prevails In the districts of the higher plains in 
India. In Subathoo the mortality was at the rate of 15, 
m Dugshai of 2S per 1,000 in I860. 
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Njnee Tal near Almorah, 7i609 feet above the sea, is Hiu. 
now occupied by a regiment, but supplies no returns. '-^^^^ 
Lamlour (7,000 feet) is a small invalid and sanitary 
depot; the mortality was, for 10 years, after excluding 
the invalid*, at the rate of 61 in 1,000. Of 67 deaths, 
17 were by dyseutery. Darjecling, in Sikkim, is the hill 
station nearest to Calcutta. It was a convalescent depot; 
and for J) years the mortality was at the rate of 39 in 
1,000. Oi''25 deaths 8 were by dysentery. 

It must be borne in mind that all the Himalayan hill 
stations are of comparatively recent formation, and that 
the mortality is in every case augmented by the deaths of 
men who were attacked at other stations. The supply of 
fruit and vegetables is often defective. The water is 
sometimes polluted, and the men suffer from descending 
into the close ravines. 

Notwithstanding these objections, merely localj the Statioual 
evidence is in favour of carefully selected positions on ^fP-^^^^'-gQ 
ridges or mountain ranges, as being decidedly advau- ' 
tagcous to European health, although experience has 
proved that they are so only within certain limits. 

Sir J. Lawrence, while admitting that men would be 2963. 
healthier on hills than on plains, states that there are con- 
stitutions which do not benefit by hill residence. And 
Colonel Greathed states that, though the men look better 3261- 
on the hills, the returns show no great difference as regards 
health ; but he admits, at the same time, that the sanitary 
condition of the stations was very bad. 

This last point is one of primary importance, for it is 
clear that, if hill stations are supplied with bad barracks 
and hospitals, deficient water-supply, no drainage, and if 
the vicinity is allowed to become a reservoir of filth, troops 
leaving the plains for the hills will leave behind thera 
malaria, to find in its stead foul air (and perhaps more 
intensely foul air) from other causes. 

The stations being generally on ridges and near ravines, 
afford great facilities for perpetrating all kinds of nuisance. 
There is a large native population, over whom very little 
sanitary inspection is exercised. At Simla, the "conser- 4484, 4487^ 
" vancy" is descj'ibed as having been as bad as could be, 
the ravines full of dead animals, together with the ordure 
of many thousand natives. There are no public conve- 
niences. The water-supply was scanty, and liable to pol- 

~ ' from the ravines were "as strong as 4486-448T" 
amount of hill diarrhoea 4492. 
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prevailed among the residents, which Surgeon Major Grant 
attributed mainly to want of sanitary precautions, and 
neither to the elevation nor to the damp atmosphere. He 
states that the disease had gradually increased with the 
increase of population, and that " the authorities seemed 
" to think that, because the climate was cold, the men 
" might be crowded together, and all sanitary arrange- 
" ments neglected with impunity." The men were crowded 
together at Kussowlie with fatal results. Colonel Greathed 
informs us that, when the rains begin, the nuisance pro- 
duced by the washing down of the filth is intolerable. 

The reports on the stations give the evidence of a num- 
ber of officers on this same subject. We learn from them 
that thQ barracks at several stations in the Simla group, 
such as Subathoo and Kussowlie, are bad in structure and 
plan ; that at Mount Aboo the barracks are erected in a 
malarious gully ; that at Nynee Tal, 7,600 feet above the 
sea, the huts have been built in a narrow defile, where 
the earth is damp, and a perfect marsh during rains, and 
where the huts are exposed to violent gusts of wind. 
The bazaars are filthy and crowded. There are neither 
drains nor latrines, and " the stench is at times over- 
" powering," causing nuisance in the barracks. At Dar- 
jeeling the medical officer reports the sanitary condition 
of the hospital for convalescents as " bad," and he states 
that he had been making representations for five years as 
to a privy under a verandah connected with the hospital, 
before he could get the nuisance abated, which rendered 
the ward so offensive that the sick had to be moved out 
of it. The drainage is defective, and " the inducements 
" for the sick to remain dirty are," he thinks, " greater 
" than those to be clean." 

The hill stations on the Neilgherries are not exposed to 
the same objection as regards climate ; the rain-fall is 
much less, and the air is drier ; there are fewer fogs, and 
altogether this group of stations is perhaps the best yet 
occupied. But even here the usual fatality followed 
neglect of very obvious sanitary measures. When the 
station at Jackatalla, now called Wellington, was first 
occupied, much disappointment was experienced oti 
account of the high rate of sickness and mortality. 

I'he mortality of the 74th Highlanders, during three 
years at Jackatalla, was at the rate of 39 per 1,000. Of 
the 68 deaths in the regiment, 19 deaths were by dysen- 
tery, 6 by diarrhoea, 8 by cholera, 6 by apoplexy, 9 by 
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hepatitis. The barrack square " was frequently an im- 
" mense swamp." In I860 the mortality of the 60th 
Rifles, third battalion, was at the rate of 24 in 1,000 at 
Jackatalla ; the mortality of the 66th Foot at Cannanore 
was 11 in 1,000 during the same year. Cannanore is on 
the coast, and 20 feet above the sea level. 

On inquiry into the causes of this sickness, it was dis- 
covered that, besides want of attention to drainage, the 
large body of from 2,000 to 3,000 workmen employed on 
the buildings had been under no sanitary control, so that 
the ground for miles about was " one immense privy," and 
the troops suffered to a great extent from bowel disease in 
consequence ; but since sanitary arrangements were tho- 
roughly carried out^ the sickness has been under one per 
cent, of the strength. 

One thing is quite clear, that it will never do to trust 
simply to elevation above the plains to keep the array in 
health. 

Malaria has been blown up ravines in India far above 
the fever range, over sites otherwise perfectly healthy ; 
and those who slept within its influence have been attacked 
with fever and died. 

We have shown that epidemic disease originates at hill 
stations just as it would do at unhealthy stations at home. 
Hence, in selecting sites on bills, all the precautions neces- 
sary for selecting sites on plains are just as necessary. 
The climate, exposure, subsoils, drainage, water-supply, 
local diseases, and the relation to distant sources of 
malaria, require careful examination ; and all buildings, 
whether for European troops or natives, must be subjected 
to the sanitary conditions as to structure and supervision 
which are everywhere required, 

It is abvays desirable, as suggested by several witnesses, 
to test new hill stations by a residence at them of a certain 
number of Europeans and natives, before they are occupied. 
The prepondeiancc of evidence is rather in favour of 
heights of aioderate elevation than of those so high as 
Darjeeling. Sir R. Martin states that the best elevations 
have yet to be determined, and that probably heights of 
from 2,000 to 4,000 feet, if otherwise suitable, would be 
best in practice. 

We are of the same opinion, and would suggest that 
stations of intermediate height should be carefully sought 
for, and their sanitary relations investigated. 
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It is objected to stations on narrow mountain ridges 
that there is not sufficient space for healthy eseicise ; that 
the men can scarcely leave the immediate Ficinitj, and 
suffer from confinement. The men complain of their forced 
inaction, and dislike these stations. But this admits of 
remedy. Sites very defective in this respect should not 
be chosen, or, if already chosen, it is always possible to 
find space for gardens by terracing the slopes ; and occu- 
pation may be given to the men in this way. Abundant 
means of exercise are indispensable to health on the hills. 

The men find the hill stations dull also, it is to be 
feared, from their being cut off from the debauchery and 
excitement of the plains. But on the other hand^ this 
isolation from the plains is considered to be a great advan- 
tage as regards health, by enabling a more strict police 
to be exercised, whereby the sources of debauchery are 
cut off. 

We next proceed to consider the extent to which hill 
stations can be occupied consistently with military and 
political considerations. There is some diversity of opinion 
on this point, as there is also on the precise manner in 
which hill stations should be used. On one point, how- 
ever, all are agreed, viz., that sickly regiments should not 
be sent to the hills ; for such regiments invariably suffer 
in health. 

As regards disease, the mountains of India are but 
partially curative. 

There is also a general concurrence of opinion that 
healthy regiments, or parts of regiments, should be sta- 
tioned on the hills^ and that men who are beginning to 
suffer in health from service on the plains should be sent 
to the hills. Of this latter class there is a considerable 
proportion in all regiments. If left in the plains, many of 
these would become subjects of actual disease ; and from 
the nature of the case they should be sent to the hills for 
restoration to health. As regards the others, it has been 
proposed to locate most of the effective force on hill sta- 
tions, at such a distance from the plains as would enable 
them, either by roads or railroads, to be thrown on any 
point where their services might be required. 

But it is very soundly objected to this by Col. Durand, 
that any large proportion of the troops cannot be perma- 
nently quartered on the hills without detriment to the 
military occupation of the country ; that to do so would 
be practically to evacuate the country ; that it would be 
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most dangerous not to occupy the great strategical points, 
upon which the security of the country depends ; that there 
are many posts which must be held, healthy or unhealthy. 
Several illustrations of these dangers occurred during the 
mutiny, where important points were lost from deficiency 
of force before regiments could be brought do%vn from the 
hills. It is clear that all necessary points in the plains 
must be held by a sufficient force ; and hence, whatever 
proportion of troops is placed on the bills, must be con- 
sidered as " a reserve." Both Sir John Lawrence and Sir 
Charles Trevclyan concur in tliis, that not more than one- 
third of the force should be disposed of in this manner. 
Such a proportion would enable the remaining two-thirds 
^of the force to take their turn on the hilJs. But here 
another question presents itself, viz., what are the points 
in the plains which must be hcldi* This all important 
element in the question has not yet been settled. It 
depends upon the military authorities to do so ; and as 
soon as it has been done, we recommend that hill stations 
conveniently situated for the strategical points should be 
provided wherever it is possible. 

Possibly some of the more unhealthy stations in Lower 
Bengal could be abandoned without risk to the military 
occupation of the country, and with great advantage to 
the health of the army ; but, at the same time, it is neces- 
sary to bear in mind that the stations in worst repute are 
in such a bad sanitary condition, that it is not easy to say 
to what extent the health of the troops might not be 
improved by suitable works and precautions. It is said ^^fie Kler-; 
of even some of the worst of them that they have never ^"^^^ ^« 
had " fair play " on account of this want of sanitary care. 

The hill stations must, of course, be at the shortest 
possible distance from those on the plains ; but the intro- 
duction of railroads will facilitate their occupation, and 
enable more distant stations to be used. _ 

As regards the Madras Presidency, there would be no 4269,427! 
difficulty in locating the requisite number of troops on the 
hiJls. The Neilgherry range is one great hill station, 
sufficient for nearly every purpose, and which will shortly 
be connected, more or less, with every station by railway. 
Other stations have also been proposed at RamanmuUay, 
Shevaroy, and the Pulney hills. In the Bengal Presidency 
the spurs of the Himalaya have been chiefly used ; but 
there are many hill districts besides these worthy of careful 
examination. The chief hill stations in the Bombay 
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Presidency are at Mahableshwiir and Mount Aboo. The 
former from its local position, as already stated, is very 
wet ; but many other more available points might be dis- 
covered. 

The result of our inquiry into the important subject of 
hill stations may be given in a very few words, as follows : — 

1. To reduce to a minimum the strategic points on the 
alluvial plains, and to hold in force as few unhealthy 
stations as possible. 

2. To locate a third part of the force required to hold 
these points on the nearest convenient hill station or 
elevated plain, including in this third, by preference, men 
whose constitutions are becoming enfeebled, and recruits 
on their first arrival ; and to give the other two-thirds 
their turn. 

3. Never to trust to simple elevation as a means of 
protecting health ; but, while occupying the best available 
elevated stations, to place these (for they want it just as 
much as the stations in the plains), in the very best 
sanitarj" condition. 



Sanitaria. 



Besides the hill stations, there are several places along 
the sea-coast of India which have been found very useful 
in restoring health after certain diseases. The most suc- 
cessful of these is Waltair, on the Madras coast, which 
occupies a range of sand hills close to the scaj fully ex- 
posed to the sea breeze. Others have been proposed in 
India, at the Cape, and especially in Western Australia. 
The object which these places is intended to serve is not 
the prevention of disease so much as restoration to health 
after disease. 

The Cape of Good Hope has at various times been 
strongly recommended for this object ; but its distance is 
so great as to render it of doubtful utility, and besides it 
is altcgedthat the climate of the Cape is not very suitable 
for Indian diseases. 

Western Australia, though not much nearer, appears to 
possess many advantages as a loc:ility for a sanitarium. 

We have taken e\idence on this point from Vice- 
Admiral Sir James Stirling, K.C.B., late Governor of the 
Colony ; from Staff-Surgeon Rennie, who has been sta- 
tioned at Fremantle for 6i years ; and from Mr. Roe, 
Surveyor-General. 



4 



INTO THE SANITARY STATE OF THE ARMY IN INDIA. 153 



868-8T2. 

864, 3382- 

3355. 



It appears from tbe evidence of these gentlemen, that Sauitaeu., 
the climate, although possessing a temperature ranging 
between 45" and 100° Fahr. is dry, fine, healthy, and in- 
vigorating. That the mortality rate is low, and that there 
are no particular local diseases. That water and supplies 
are abundant and good, and that tbe most favourable 
parts of tbe colony could be reached from Calcutta and 
Bombay in about 20 days by sailing vessel, aud in from 
14 to 16 days by steam. 

The evidence on the subject is not so conclusive as to 
enable us to recommend the adoption of Western Australia 
as a position for a sanitarium ; but it is sufficient to justify 
a recommendation that its claims be further inquired into. 

We have seen that hill stations are not curative, and 
that in fact diseased men had better he removed out of 
India. The only question is whether a complete sanitary 
system for the Indian army should include a foreign 
sanitarium, or whether it would not be better to send 
diseased men home at once. There is much to be said 
on both sides, but there is no direct evidence of a decisive 
character either way. It is highly probable that certain 
cases of disease would so far recover as to enable the 
sufferers to resume duty after a short residence out of the 
country, and for this class of cases Australia would be 
useful. It is on this ground that we would advise further 
inquiry. 

But for cases in which return to comparative health 
w^ould probably not be accompanied by the likelihood of 
return to eflficient service, the best wav would be to scud 
the sufferers home. 

As the veterans of the army advance in years the warm 
climate of India out of the region of malaria appears to 
suit them. Bangalore is a striking example. 

Native Lines. 

Native troops generally hut themselves ; but at a few Natitb Lin^bT 

stations there are barracks. Huttinjr is the rule, and each o. .■ ^i 
11 f 9i /I 1 IstatioQal 

man receives a small sum from (jovernment for the reports. 

purpose. The huts are made of very light materials, 

bamboo and matting, and cost about two rupees. The 

men generally sleep outside, except in the rains. The 5826. 

huts differ in dimensions, and are not constructed on any 

general rule. Those for single men are, say 10 feet long 

by 7^ wide, and 7 feet high, containing about 625 cubic 

feet. 
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HATm:LLX£«. A TuatTied soldier builds a hut of from 12 to 18 feet 
loiij?, 1'^ to 8 feet wide, and 8 to 10 feet high. 

The huts are put up without any order or regularity. 
Nobody interferes ; the outline only of the native lines is 
inarked out. 

5695. The huts are huddled together, without drainage or 

attention to ventilation. 

5700. Officers sometimes induce the men to arrange the huts 

5818. in line, with a space between. But of sanitary supervision 
there is none. 

3729, Natives generally raise the floor of their huts with earth 

taken from a hole close to the door, in which hole all 
manner of filth is deposited. 

5899. A native cnutoninent is nothing but a very bad camp, 

in which every sanitary precaution is ignored, and the 
water is often very impure. ^ 

The ouly advantage the native possesses is that of 
having a separate hut. 

Native troops, as might be expected, suffer much in 
efficrency from epidemic disease. According to the retuma 
their mortality is less than that of European soldiers ; but 
many men are sent home from their regiments to die from 
-5liH, disease contracted in the regiment. Such cases are not 
entered on the death list. The condition of the native 
lines undoubtedly exerts a very injurious influence upon 
the troops. 

It is usually considered that little or no sanitary im- 
provement can be carried out among natives on account 
of caste prejudices, but it may be doubted whether such 
}72b, 5730. is really the case. Natives, it is stated, would make no 
objection to clearing and leveling ground, drainage, and 
cleanliness, if it were properly explained to them that it 
was done only for the protection of their health ; they 
object solely on the ground of cost and trouble ; but if 
the requisite improvements were made without additional 
cost to themselves, and with full explanations of their 
nature, it is not likely that any serious difficulty would 
arise. It is, however, superfluous to observe on the 
necessity of caution in dealing with this part of the ques- 
tion. 

Apart from any consideration of humanity, there would 
be a saving in improving the condition of native lines. 
There may be plenty of raw material for soldiers in India, 
but it requires training and drilling. An efficient native 
soldier costs money ; and when he gets into hospital, o 
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is invalidedjOr dies, Government incura great expense iu Kativb Lines. 
loss of service, medical assistance, &c. Any system of — 
improvement required for stations should therefore include 
native lioes. 



Native Hospitals. 

Native hospitals have very few, if any, of the con- 
veniences of hospitals in Europe, They generally consist 
of a simply-constructed hut, with a pent roof supported 
on pillars so as to form a verandah. There are numerous 
doors, and unglazed windows with wooden shutters, 
which are the usual means of ventilation. Two or three 
small rooins arc generally cut off' from tlie end of the hut 
or the corners of ihe verandah, and there is a court behind 
containing privies, cook-house, dend-house, &c. The 
hospital construction and admiuistratton appear to have 
been framed on the habits of natives, rather than on what 
is necessary for the recovery of sick. There seems to be 
no regulation as to the amount of bed space. The allow- 
ance per bed in different hospitals is 294, 386, 570, 620, 
840, 1 ,000, 1 ,500, up to 1,700 or 1,800 cubic feet. There 
are no lavatories and no proper baths. The sick wash 
according to their own habits, and there are tubs in which 
they can sit to have water poured over them. Ablution 
is generally performed in the open air in the verandah, or 
the patients are allowed to go home to wash. In one 
native hospital the sick are allowed to w-ash and bathe in 
a tank in front of it. The means of cleanliness for sick 
are admitted to be altogether insufficient for medical pur- 
poses. The medical officer has no control over diet or 
cooking, and hence patients often make themselves ill by 
errors in quantity or quality. The cook-houses have only 
native fireplaces ; they are sometimes close to the privies 
and dead-houses, and the smell pervades them. The 
privy IS merely a walled off space kept clean by sweepers. 
In the ordinary sense of hospital offices there are none. 
Sometimes the surgery is used for all purposes. The 
attendimce on the sick is insufficient. In one hospital of 
30 beds the only attendant is the assistant apothecary j 
but in this, as in other similar cases, native orderlies may 
be obtained from the regiment. Bedsteads arc usually of 
wood ; the natives appear in some cases to supply their 
own bedding, and in others beds are given out on the 
requisition of the surgeon. Hospital washing is done by 
washermen, occasionally by comrades. 
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Natite In practice the sole function of the medical officer m 

' these native hospitals is to order drugs. The only thing 

done to promote the recovery or comfort of the sick is to 
supply drugs. In everything else, in diets, baths, &c., 
the medical officer has no power. 

The system seems to be the growth of circumstances, 
and of an indifferent deference to supposed caste preju- 
dices. 

Little attempt seems to have been made to conciliate 
with such native prejudices or habits the use of means 
which are essential to the recovery of the native, quite as 
much as, or more so than to that of the European. 

This wise conciliation would effect great improvement 
in the stations among healthy native soldiers. Could it 
not be extended also, by considerate inquiry, to the sick ? 

Sanitary Administration. 

Sanitary At the thrcc seats of government, Calcutta, Madras, 

"t^n.^*"^ and Bombay, sanitary powers are vested in local comrais- 
sioners appointed by Government. But there appears to 
be no one on these. commissions specially conversant with 
sanitary works. For in each citj the sanitfiry state of the 
population, as regards drainage, water-supply, cleansing, 
construction of buildings, and general sanitary arrange- 
ments, is as bad as it can well be, Jt is hardly an excep- 
tion to this, that Bombay has recently obtained, for the 
first time since it came under British rule, a water-supply ; 
or that Calcutta is about to be drained, for drainage and 
water-supply are only two portions of one system, and not 
two separate systems. Nothing has yet been done in 
Madras. And as sanitary measures, to be effectual, must 
be carried out as a whole, and not partially, it cannot be 
said that even the seats of Government have, up to the 
present time, made any efficient progress in sanitary im- 
provement. 
5305, Sir C, Trevelyan states that, before he left Mtidras, 

he prepared a scheme for the reconstruction of tlic muni- 
cipality on a sufficiently popular basis to interest the 
inhabitants ; and through this to lay the foundation of 
sound sanitary improvement, by the introduction of a 
conjoined system of drainage and water-supply. But up 
to this present time nothing further has been done. 

So far as the evidence before us relates to other large 
cities and towns, there is no sanitary administration what- 
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ever ; so that, to all intents and purposes, this important 
administrative departoient has to be created for India. 

The sanitary police of bazaars is, with few exceptions, 
of a most inefficient character. The administration seems 
to vary at different phices, and to be confined chiefly to 
surface cleansing. The power is exercised by the can- 
tonment magistrate, but on no definite system ; some- 
times carts and sweepers are allowed, in other cases the 
people are held responsible for their own cleanliness. 
Certain bazaars and cantonments are described as being 
"clean." But the majority bear no evidence of any con- 
sistent sanitary authority being in existence. 

The s'anitary state of the lines is under the military 
authorities and medical officers. But hitherto this part 
of the administration has been far from efficient, on ac- 
count of its not being special enough. Referring to this 
subject, Sir R, Martin states that, although generally 
throughout India the arrangements are admirable for the 
cure of disease, they are not at all so for the prevention 
of disease, that, for this great purpose, tbey are almost 
universally wanting; that there are no proper sanitary 
officers ; that no knowledge whatever, either of military 
hygifene or of preventive science, has been exacted from 
medical officers ; that indeed a sanitary department is 
altogether wanting; that any knowledge obtained by- 
medical officers has been too often obtained at the expense 
of the soldier. 

An examination of the stational returns shows that the 
proper functions of officers of health are not even recog- 
nized, and that there is neither order nor system in the 
administration. 

Very important improvements have been recently intro- 
duced into Her Majesty's service, which will in time 
remove some of the evils so far as stations are concerned. 
A practical school, in which hygiene is taught, is now in 
operation at Netley, and all candidates for commissions 
in the army medical service are required to undergo 
this course of instruction. In the present transition state 
of the Indian service all Indian medical officers must 
also attend this school. In a few years therefore the army 
wiU be supplied with a considerable number of men com- 
petent for ordinary regimental sanitary woi'k. According 
to the new medical regulations, in force in Queen's regi- 
ments^ medical officers have now certain defined sanitary 
powers in inspecting and reporting to their commanding 
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officers, who are required to carry out their recommenda- 
tions, or else to state their reasons for ticn-compliance 
to the superior military authority. Special sanitary officers 
can be appointed to this work in garrisons, camps, and 
stations, or, if such officers are not appointed, the prin- 
cipal medical officer is required to do the duty. Reports 
arc made to commanding officers, and are dealt with as 
already mentioned. 

This procedure was in operation in India during the' 
mutiny, and "was leading to an immense amount of good,** 
when the service was discontinued. We are of opinion 
that, if the regulations were enforced at every station, they 1 
would effect all the good they are capable of, so far as 
the stations are concerned. These regulations, of course, 
are applicable only to the removal of easily- removed causes ' 
of disease. They can effect no improvement as regards 
drainage, water-supply, the laying out of stations and 
bazaars, and works generally requiring a large outlay, 
such as are executed under the Public Works Depart- 
ment. 

This department at present has no special sanitary 
direction, and as we have shown, even the latest con- 
structed barrack errs in the most important particulars. 

Much of this evil might be avoided in time to come by' 
requiring all cadets of engineers at Brompton to attend 
a special course of hygiene, wbicb they have a right to 
do (by the army medical school regulations). 

It follows from what has been said that, except for 
regimental and certain station ai purposes, there is no 
sanitary authority or administration in Indian and no means 
of bringing the large experience acquired in dealing with 
sanitary questions, as regards towns, stations, and barracks, 
including the description of works which have been suc- 
cessfully introduced at home, to bear on the Indian ques- 
tion. The time has now arrived to supply this deficiency 
in each presidency. 

There are no doubt considerable difficulties in the way 
of organizing an efficient sanitary service for India, and 
in adapting it to the various exigencies of the country, but 
there are nevertheless certain leading principles which 
should be kept in view in any administrative arrangements 
to be introduced for the purpose. It is, for example, of 
great importance that the procedure should he as far as 
possible uniform in each presidency, nnd this coultl be 
best secured by appointing commissions of health, one at^ 
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each seat of Government, representing the various ele- 
ments, civilj military, engineering, sanitary, and medical, 
on the co-operation of which depends thesohition of many 
health questions. We are of opinion that such commis- 
sions are necessar3^ also to give a practical direction to 
sanitary improvements and works. 

Their functions would be chiefly consultative and advis- 
ing on all questions relating to the selection and laying 
out of stations, proper constfuctiop of barracks, hospitals, 
and other buildings, drainage, water supply, cleansing, 
and general sanitary supervision in stations, cities, and 
towns, and on the prevention and mitigation of epidemic 
diseases. 

To fulfil the other object of taking advantage of home 
experience, it would be necessary to afl'ord these commis- 
sions every needful information on the most approved and 
economical methods of laying out sanitary works, and in 
those healthy principles of construction and improvement 
of barracks and hospitals which have been successfully 
carried out in England, but which have still to be intro- 
duced into India, and adapted to the circumstances of 
the country. The sanitary improvements which have 
been recently introduced at home military stations, and 
which are about to he carried into effect at certain foreign 
stations by the War Office, as well as the improved 
principles of construction in barracks and hospitals now 
in use, were adopted on the advice of a Commission 
specially appointed by the War Office to inquire into the 
subject. The questions which arise out of the evidence 
from the Indian stations, are of the same nature as those 
which have come under the examination of, and have been 
dealt with by, the War Office Commission, and it would 
he highly advisable to make their experience available 
for India by adding to the existing commission an engineer 
and a medical officer conversant with Indian sanitary ques- 
tions, or to form a similar commission in England for 
this object. Such a commission, if considered preferable, 
should include members specially conversant with recent 
improvements, military and civil, an engineer of Indian 
experience who has given attention to sanitary works, and 
a medical member acquainted with the sanitary question 
as it presents itself in India. The function of such a 
commission could of course be consultative only. It 
would simply be the medium of advising and informing 
the Indian Government and the presidency commissions 
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Sanitabt on the latest improvements and on the best principles of 
^"'mw'^ sanitary construction. For this purpose, it might give its 
— '• advice on the healthiness or otherwise of plans, and as to 
the sanitary details of buildings to be occupied by troops ; 
on the best and most economical methods of water supply 
and drainage : it might collect and publish useful infor- 
mation and instructive matter regarding improvements, 
and it might possibly be able to give a more practical 
direction to the education of cadets of engineers destined 
for service in India, to enable them to devise works and 
improvements on healthy principles. 

It would in no way interfere with perfect freedom of 
action. It would place at the disposal of the Indian 
Government and presidency commissions the latest ex- 
perience, classify and generalise the results of their several 
publications in a summary form, and thus enable all to 
arrive at a more satisfactory decision as regards measures 
to be carried out for protecting the health of troops than 
would otherwise be possible. 

As to the executive authorities by whom sanitary mea- 
sures will have to be carried into effect, we apprehend 
that, as regards military buildings and stations, the powers 
should remain as at present with the department of Pubhc 
Works, whose plans and proposals would have to be sub- 
mitted to the presidency commissions for opinion on points 
affecting health. 

All plans of sanitary works and improvements, which 
might be proposed for native towns connected with sta- 
tions, should also be submitted for advice and opinion to 
the presidency commissions. 

It would be very advisable to begin this great work 
with the seats of Government, and to select a few of the 
more important stations to be thoroughly improved as 
examples. This course would at once afford the neces- 
sary administrative experience, and a basis would be laid 
for future progress. 

Much time must necessarily elapse before much progress 
is made, but we fear this is inevitable. 

Recapitulation. 
Bbkumtu- Qyj. inquiry has shown — 
— ' 1. That by far the larger proportion of the mortality 

and inefficiency in the Indian army has arisen from endemic 
diseases, and notably from fevers, diarrhoea, dysentery, 
cholera, and from diseases of the liver. 
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2. That the predisposition to these diseases is in part I^ecatitola- 
attributable to malaria, in conjunction with extremes of , — .' 
temperature, moisturcj and variability. 

3. But that there are other causes of a very active 
kind in India connected with stations, ban-acks, hospitals, 
and the habits of the men, of the same nature as those 
which are known in colder climates to occasion attacks 
of these very diseases, from which the Indian army suffers 
so severely. 

In examining into these causes, we find that the stations Bad selec- 
generally have been selected without reference to health, t'™ of sta- 
and mainly from accidental circumstances, or for political *'^'^^' 
and military reasons. Many of them are situated in low, 
damp^ unhealthy positions, deficient in means of natural 
drainage, or on river banks, close to unwholesome native 
cities or towns- 

The towns and bazaars in the vicinity of lines are in ^^'^ sanitary 
the worst possible sanitary state, undraicied, unpaved, fi^"*^\ 
badly cleansed, often teeming with offensive and dan- and bazaars, 
gerous nuisances ; with tanks, pools, and badly-made 
surface gutters, containing filth and foul water ; the area 
overcrowded with houses, put up without order or regu- 
larity ; the external ventilation obstructed, and the houses 
overcrowded with people ; no public latrines, and every 
spare plot of ground covered with filth in consequence ; 
no water-supply, except what is obtained from bad shallow 
■wells and unwholesome or doubtful tanks. These towns 
and bazaars are the earliest seats of epidemics, especially 
of cholera, before their ravages extend to the European 
troops iu the vicinity- 

None of the stations have any subsoil drainage ; and Sanitary 
there are no other means of removing the rainfall except defects of 
surface gutters. The ground about the linos is oflen ^ta-tioM. 
broken up in pits and hollows, filled with stagnant water, 
or it is traversed by unwholesome ravines or nullahs. In 
certain states of the weather and wind nuisance is expe- 
rienced in the lines from these causes, and frotn the foul 
state of neighbouring native dwellings. Many of the 
older stations are irregularly built ; and the buildings are 
arranged so as to interfere with each other's ventilation. 

Both barracks and hospitals are built at or close to the Defects in 
level of the ground, without any thorough draught be- conatruction 
tween the floors and the ground. And the men, both in '^f barracks 
barrack rooms and sick wards, are exposed to damp and ^^g/ °^^^' 
malaria from this cause, as well as from want of drainage. 
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The ventilation is generally imperfect ; and from the 
arrangement of doors and windows, men are exposed to 
hurtful draughts. Many of the rooms are too high, and! 
as a consequence there is much surface over-crowding, 
both in barracks and hospitals, although with large cubic 
space. In a number of instances both the space and area. 
per bed are much too small. 

Barracks and hospitals have frequently no glazed 
windows, and only wooden shutters. Both barrack room 
and sick wards are, as a rule, dark. 

There are often four, or even six, rows of beds between 
the opposite doors or windows, increasing greatly the 
already existing difficulty of ventilation and exposing the 
inmates to foul air. 

The greater proportion of the force is lodged in bar- 
racks in such large numbers per room as to be very 
injurious to health ; many of these rooms being several 
hundreds of feet in length, and some of them containing 
from a quarter to half of a regiment each ! 

Water sources have been, with one or two exceptions, 
selected without analysis, although it is always hazardous 
to omit this precaution. The supply is taken from shallow 
wells and tanks, both of which are very liable to pollu- 
tion. In a few cases, the water is derived from rivers. ■ 
It is drawn by dipping, and carried in skius, thereby " 
increasing its impurity. No precautions are taken for 
purifying drinking water, and the whole arrangement 
results in a supply of winter (for drinking and culinary 
purposes) of a bad or doubtful quality, and such as 
would be rejected in any improved samtary district in 
this country. This unsatisfactory condition of the water 
supply is one of the cardinal defects at Indian stations. 

Ablution and bath accommodation is often very defi- 
cient and sometimes there is none. Very often there are 
no baths, and where baths exist there are not enough. 

Means of cooking are primitive and imperfect, hardly 
suitable for permanent barracks, although the cooking is 
considered sufficiently varied. 

Privies and urinals are generally of a bad or defective 
construction. The contents are removed by hand, often 
producing great nuisance, No drainage for either privies, 
ablution rooms, or cook-houses t the foul water is received 
into cesspits or carried away by hand. 

Hospitals Jire constructed on the same general plan as 
barracks. They have no proper ablution or bath accom- 
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modation j no water-closets, only open privies situated ii^Ai^^tciii 
at a distance ; no drainage, no water supply, except what ^°^ 
is drawn and carried by hand labour. The bedsteads are 
often of wood, instead of iron, and mattresses and pillows 
of various materials, instead of hair, as they ought to be. 

No trained attendants are provided for the sick. 

The soldier has a complete ration of good quahty ; but Ration, 
the ration is not varied to provide against the eflPects of 
.the soldier's sedentary habits ; and no difference is made 
for the cold and hot season. For the hot season the ration 
contains too much animal food and too little vegetable. 
Mutton is not issued often enough. 

Flannel underclothing would be very advantageous, and Clothing. 
a better system of supplying boots for troops is required. 

The use of spirituous liquors is highly detrimental to Drink, 
the soldier's health in India, and is one of the chief per- Int^mper 
sonal habits which injure him physically and morally, a»ce. 
Abstinence from spirits has always been attended by 
greatly improved health, even under circumstances other- 
wise unfavourable, and by diminution of crime. The only 
advantage of the issue of spirits in canteens is stated to be 
that it prevents the soldier from obtaining more unwhole- 
some spirits in the bazaar. The moderate use of malt 
liquor or light wines is much less injurious to health than 
spirits. 

Connected with habits of intemperance and want of 
occupation, is the prevalence of syphilis, a disease which 
occasions a large amount of inefficiency and invaliding. 

Means of recreation are few, of exercise none, of instruc- Deficient 
tion limited. The soldier's habits are sedentary where they ™^^"^. °^^^'A 
ought to be active. He is led into vice and intemperance, recreation. 
He has no means of occupying his time profitably. He 
complains of the weary sameness and ennui of his life. 
This, together with his diet, and allowance of spirit and 
malt liquor, is bad for his health — physical as well as 
moral health. 

Making every allowance for the influence of climate, Results oT 
which, ho«'e\'^er, is altogether secondary, except as in- removable 
creasing the effect of removable causes of disease, the ^f"^"."*^ 
whole tenor of the evidence proves that the bad sanitary 
conditions enumerated, together with unfavourable habits 
as to diet, intemperance, and want of occupation, on the 

{>art of the men, are causes sufficient to account for a 
arge part of the sickness, mortality, and invaliding occa- 

I. 2 



disease. 
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whereby the experience obtained in deahng with sanitary 
questions at home can be rendered available for India. 
Until recently, no means on the part of medical officers 
of receiving education in military hygiene and sanitary 
knowledge existed; there was no recognition of the 
sanitary element in the army medical service. At present 
there are no means of bringing trained sanitary knowledge 
or experience to bear on the selection of sites for stations, 
or on the laying out of stationsi or bazaars with the requi- 
site sanitary works, or on the planning or construction of 
barracks and hospitals on sanitary principles. 

Under the new medical regulations, medical officers are 
empowered to make representations regarding removable 
causes of disease to commanding officers, which will so far 
meet the requirements of regiments ; but otherwise there 
is neither order nor system in sanitary adoiinistration. 

Hill stations are proposed as a means of being able at 
once to remove the troops from the influence of climate, 
malaria, and sanitary defects of stations and barracks into 
a healthy region. The evidence proves that these stations 
are useful chiefly for prevention, but not always for cure 
of disease ; that they are suitable for children, and for 
healthy or ailing men, but not for unhealthy regiments, 
especially those suffering from bowel complaints ; that 
about a third part of the troops might be located on hill 
stations, or on other high and healthy positions in rotation, 
with advantage to health ; that although the nnmbev of 
stations in malarious regions should be diminished as far 
as practicable, and the troops removed to healthier local- 
ities, there are certain strategical points (yet undecided) 
which must be held, whether healthy or unhealthy, and 
the force on the hills must be considered as a reserve for 
the purposes of health. 

Although several excellent hill stations are in use, they 
are not sufficient!}' convenient for many stations; and an 
increased number is required. Yevy careful examination 
and trial of the climates of new sites should be undertaken. 
The evidence farther shows that there has been jrreat ues. 
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lect of sanitary measures at existing hill stations, giving ^cafitu- 
rise to serious disease and mortality. t^ 

Stations! on the plains and slopes of India up to 1,500 Elevated 
feet, and on the raised coasts of the sea, are comparatively plain 
salubrious. They only require adequate sanitary arrange- ^^-'^t^'^ns- 
ments. 

Stations on low inundated lands are hotbeds of malaria. 

Native lines are laid out, and huts built, without suffi- 
cient reference to health. 

There is no drainage, clearing, or leveling, and little 
attention to cleanliness or ventilation. 

Native hospitals are almost altogether wanting in means 
of personal cleanliness or bathing, in drainage or water- 
supply, in everything in short except medicine. The 
medical officer has no control over the patient's diet. 
There are no trained attendants on the sick. The evi- 
dence shows that, by management and conciliation, much 
might be done to improve the sanitary condition of native 
lines, as well as the state of native hospitals. 

We have, in the course of our inquiries, endeavoured 
to ascertain the probable excess of mortality in the Indian 
army occasioned by the sanitary defects we have described, 
as well as the reduction of mortality which would follow 
on the adoption of improvements in existing stations, com- 
bined with the use of hill stations, and the abandonment 
of as many unhealthy localities as may be practicable. 
The statistical evidence shows that the mortality varies 
from 11^ per cent, in the most unhealthy, to about 2 per 
cent, in the most healthy places, even in their present un- 
improved state. It has been estimated that the lowest of 
these rates, or 2 per cent., (double the rate at home sta- 4543, 5569. 
tions since the introduction of sanitary improvements,) 
may be taken as the possible mortality under improved 
sanitary conditions. 

The annual death rate for the whole of India has 
hitherto been about 69 per 1,000. The proposed Euro- 
pean establishment is 73,000 men, and will, at the present 
rate of mortality, require 5,037 recruits per annum to fill 
up the vacancies caused by death alone. 

A death rate of 20 per 1000 would require only 1,460 
recruits per annum, so that the excess of mortality is 
3,5/0 lives per annum. 

Estimating the cost of recruiting, training, and landing 
men in India at no more than 100^, per man, the excess 
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of mortality will be equivalent in cost to a tax of nearly 
1,000/, per diem, irrespective of the cost of the extra sick- 
ness indicated b}' a high death rate. 

A careful examination of the causes of disease and of 
the character of the diseases prevalent at the more healthy 
stations, would lead us to hope eventually for a greater' 
saving" of life than we have here estimated. Causes of 
disease, such as exist at these stations, would, even at 
home, be suflBcient to account for one-half of the 20 per 
1,000 ; and if the time should ever arrive when, under the 
influence of improved culture, drainage, and sanitary 
works, India should be freed from the local malaria which 
exists everywhere there now, as it once did in some form 
or other over Europe, we may cherish the hope of realizing 
what statistical inquiries appear to point to, namely, that 
the natural death rate in times of peace of men of the 
soldiers' ages in India, will be no more than 10 per 1,000 
per annum. 

But a reduction of mortality also indicates increased 
physical strength and greater fitness for duty in the anny 
generally, as well as a smaller proportion of "constantly 
"sick " in hospital; and hence a greater effective numerical 
strength. i 

Fewer recruits would be required to supply the losses; 
from disease, a point of very great importance, in regard 
to which Sir A. Tulloch states that he very much ques-' 
ttons whether, with the mortality rate of the last 40 years,' 
it would be possible to keep up an army of 70,000 men in 
India. And he says that from what be knows of recruiting, 
this country would not be able to fill up the gaps occasioned 
by death, and at the same time supply the vacancies occa- 
sioned by invaliding, and by the return of time-expired 
men. 

Apart therefore from the question of humanity, the in- 
troduction of an efficient system of hygiene in India is of 
essential importance to the interests of the empire. 

The following recommendations are founded on the 
practical conclusions at which we have arrived. 

Recom mendations . 



i 



jtacoMMBSiiA- 1. That no recruit be sent to India under 21 years of 

"""' • age, nor until he has completed his drill at home, and that 

recruits be sent direct from home to India, so as to land 
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2. That no spirits be issued to troops on board ship, EEcomociroA- 



exc?cpt on the recomQiendation of the raedical officer in. 
charge. 

3. That the sale of spirits at canteens be discontinued, 
except in specific cases on the recommendation of the 

■ medical officer, and only malt liquor or light wines allowed. 
That the sale of spirits in military bazaars be made illegal, 
and, as far as practicable, suppressed. 

4. That the ration be modified to suit the season ; that 
flannel be introduced as under-clothing, and a better sys- 
tem of supplying boots introduced. » 

5. That the means of instruction and recreation be 
extended to meet the requirements of each station. That 
covered sheds for exercise and gymnastics be provided, 

^ and that gymnastic exercises be made a parade. That 
H libraries be improved, a better supply of books and period- 
icals provided, together with reading rooms, well lighted 
at night. That only coffee, tea, and other non-intoxica- 
ting drinks be sold to the men at these rooms. That 
workshops be established, and also soldiers' gardens, in 
connexion with the station, wherever practicable. That 
the proposal made by Sir C. Trevelyan of selecting and 
educating soldiers of good character for subordinate offices 
in the administrative departments be tried, 

6. That until the mortality be reduced, the period of 
service in India be limited to 10 years. 

7- That provision be made for passing invalids at the 
port of embarkation without delay, and for their immediate 
shipment home. 

8. That works of drainage and water-supply be carried 
out at all stations. 'I'hat all existing water sources be 
subjected to analysis, and those rejected which contain 
matters injurious to health. That the present method of 
drawing and distributing water be discontinued wherever 
practicable. That all water used for drinking purposes be 
filtered, or otherwise purified. 

9. That all future barracks and hospitals be erected on 
raised basements, with the air circulating under the floors, 
and that, in all existing barracks and hospitals, the floors 
he raised as much as possible, and a free current of air 
allowed to pass beneath them. 

I« 10. That all new barracks be constructed to bold no 
Umore than a quarter company in each building, or at most 
half a company in one building in two separate rooms 
having no direct communication with each other. That 
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hospitals be constructed in detached pavilions containing 
no more than from 20 to 24 beds. That future barracks 
and hospitals be arranged en echelon to receive the benefit 
of prevailing winds. And that detached cottages be 
erected for married soldiers. 

1 1. That barracks and hospitals be in future constructed 
with single verandahs only ; and for no more than two 
rows of beds between the opposite windows. 

12. That the cubic space per man in future barracks be 
from 1,000 to 1,500 feet, and the superficial area from 80 
to 100 square feet, varying according to the airiness of the 
position. The same space and area to be allotted in 
existing barracks. 

13. That the beds be so arranged, with respect to 
windows, doors, and wall spaces as to ensure the benefit 
of free ventilation, without exposing the men to draughts. 
That, in existing barracks, where the space between the 
doors is too small to admit of this, precautions be taken 
to shelter the beds from draughts. That, in all future 
barracks, the wall space be made sufficient to keep the 
beds at the least three feet apart, and at the same time out 
of the door draught. 

14. That the ventilation of barracks and hospitals be 
sufficiently provided for independently of doors and 
windows. 

15. That in all cavalry barracks, saddlery rooms be 
provided, and saddles removed out of the barrack rooms. 

16. That all barracks and hospitals be provided with 
sufficient glazed window space to light them, and that 
they be better lighted at night. Gas to be introduced 
where practicable, 

]/. That all barracks be provided with sufficient abla- 
tion and bath accommodation, with a constant water- 
supply. That drinking-fountains supplied ivith filtered 
water be provided. 

18, That barrack cook-houses be improved and better 
ventilated. 

19' That wherever practicable iron or earthenware water 
latrines, supplied with water, and drained to an outlet, be 
introduced instead of the present system j that, where this 
is impracticable, all cesspits be abolished, and metal or. 
earthenware vessels, to be removed twice a day, substi- 
tuted. That improved urinals, supplied with a jet for 
lavatorj' purposes, as well as with a free supply of water 
for the cleansing and drainage of the urinals, be provided. 
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20. On the subject of venereRl disease, and the means Hicommehda- 

to be employed for its diminution, we refer to the sugges- ' 

tions made by us under that head in the body of the 
report. 

21. That wherever there is n deficiency of married 
quarters, the same be supplied, 

22. That the cubic space in hospitals be fixed at 1,500 
feet and upwards, and the superficial area at from 100 
to 120 and 130 square feet per bed, according to the 
healthiness of the position ; and that the wall space per 
bed be never less than eight feet. In existing hospitals 
the same space and area to be allowed. 

23. That every hospital be provided with a constant 
supply of pure filtered water, and with drainage. 

24. That every hospital be provided with ablution 
accommodation, with fixed basins, and with baths, having 
hot and cold water laid on, conveniently accessible from 
the wards. 

25. That, wherever practicable, water-closets, with 
drainage and water-supply, be introduced for hospital 
wards, and privies converted into water latrines. 

26. That the hospital diet tables in use at home stations 
be adopted in India as far as practicable, and the hospitals 
supplied with pi'operly trained cooks, 

27. That trained hospital attendants be introduced into 
all hospitals, and that female nurses, under the new 
medical regulations, be introduced into large general 
hospitals. 

28. That in future every regiment in India shall have 
an adequate number of hospital orderlies from its own 
ranl^s to provide personal attendance for the sick, 

29. That the number of general hospitals in India be 
increased by the organization of such hospitals, under the 
new medical regulations, at the largest European stations. 

30. That the strategical points of the countrj^, which 
must be occupied, be now fixed, with special reference 
to reducing as fur as possible the number of unhealthy 
stations to be occupied. 

31. That a sufficient number of hill stations, or of 
stations on elevated ground, be provided ; and that a third 
part of the force be located on these stations in rotation. 

32. That the sanitary duties of regimental, garrison, 
and inspecting medical officers, prescribed in the new 
medical regulations of October 7, 1859, be applied or 
adapted to all stations in India. And that properly 
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RojojaiEKBA- trained army medical officers of health be appointed to j 
™^^" this service at the larger stations. 

33. The Commission entirely approves of medical] 
candidates being required to undergo the course of in- 
struction, including military hygiene, at the army medical] 
school, and are of opinion that practical training in sanitary 
science is of the greatest importance to the public service. 

34. Considering also the constant reference to sanitary 
subjects necessary in carrying out public works in India, 
they consider it requisite that every cadet of engineers 
should attend a course of sanitary instruction at Chatham. 

35. In order to the gradual introduction of sanitary 
improvements for barracks, hospitals, and stations, as well 
as in the seats of Government and throughout towns in 
proximity to military stations, they recommend the 
appointment of commissions of public health, one for 
each presidency, so constituted as to represent the various 
elements, civil, mihtary, engineering, sanitary, and 
medical ; to give advice an,d assistance in all matters 
relating to the public health, such as selection of new 
stations and the sanitary improvement of existing stations 
and bazaars ; to examine new plans for barracks and 
hospitals; to advise on the laying out of stations and 
bazaars, the sanitary improvement of native towns, 
prevention and mitigation of epidemic diseases, and 
generally to exercise a constant oversight on the sanitary 
condition of the population, European and native; to 
report ou the prevalence, causes, and means of preventing 
sickness and disease ; and further, that administrative 
measures be adopted to give effect to the advice of the 
presidency comraissions. That trained medical officers 
of health be appointed, to act in peace as in war, in con- 
nexion with these commissions. 



36, That in order to render available for India the 
experience obtained in dealing with all classes of sanitary 
questions in England, two officers of the Indian Govern- 
ment be appointed in England to be associated with the 
War Office Commission for this special purpose : unless 
it should be thought preferable to appoint a similar com- 
mission specially for the Indian Department. 

37- That a code of regulations, embodjang the duties 
and adapted to the specialties of the Indian sanitary service, 
be drawn up and issued under authority. 
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38. That the system of army medical statistics at Beoommew*!^ 
present in use at home stations, be extended to all stations ^^' ' 
in India. 

39. That a system of registering deaths and the causes 
of death be established in the large cities of India, and be 
gradually extended, so as to determine the effects of local 
causes on the mortality of the native as well as of the 
European population ; the results to be tabulated and 
published annually by the Commissions. 

AU which we humbly certify to Your Majesty. 

(Signed) STANLEY. (l.s.) 

PROBY T. CAUTLEY (l.s.) 

J. R. MARTIN. (L.S.) 

J. B. GIBSON. (L.S.) 

E. H. GREATHED. (l.s.) 

W. FARR. (L.S.) 

JOHN SUTHERLAND. (l.s.) 
. T. Baker, Secretary. 

Dated \^th May 1863. 
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^^^H Table 3. — Akkual Cost in £, of 1,000 of tlie Qdeen's Tboofs ia | 


^^^H 




1 


^^^^H Exclualve of Cost of StafT ChR.rge9, C&mp Equipage, Ammutiition, | 


^^^^^^_^ Arms, Stores, Funknhs, Bedding, Hospital AttGndants, Me<3 


iciues, 


^^^^^^H and Transport in India. 






^ r All ranks - - - - 


Infeiitty. 


Cavalry. 


ArtDlery, 


1,000 


1,000 


1,000 


^^H Strength I Officers - , . . 


37 


58 


32 


^^^^H \ Non-comtnissioned Officer!} and Men 


963 


942 


96& 




£ 


£ 


£ ' 


^^^H Alt. RAifss ..... 


81,633 


102,400 


83.70a 


^^^^H L Officers . - . . _ 


20,637 


39,368 


16,684 


^^^^H JI. Non-commisBioncd Officers and Men 
^^H I. Officers:— 


60,996 


63,032 


67,016 








^^^^1 Paj and allowanccB - _ . 


17,366 


34,362 


13,912 


^^^^^^^ Passage mouej - ~ - ^ 


1,.500 


2,230 


1,240 


^^^^^^B Non-effective cbarge ... 


1,771 


2,776 


1,532 


^^^V II. Non-commissioned Officers and Men : — 








^^^H 1 . Pay, clocking, and maintoiiance 


43,329 


45,420 


48,480 


^^^H 2. Passage moiiej - - . 


5,569 


5,440 


5,399 


^^^H 3. LsTj money, depot, and recruitlDg 


4,716 


4,951 


5,516 


^^^H expenses. 








^^^B 4. Non-effective charge - - - 
^^^^^ L Paj, clottiing, and maintenance of Noa- 


7,382 


7,221 


7,421 








^^^^■^ commis^sionod Officers and Men : — 








^^^^^^^_ Pay and allowances . . _ 


15,150 


17,780 


20,180 


^^^^^^B Victuals .... 


8,672 


8,480 


8,710 


^^^^^^V Clothiog .... 


2,617 


2,560 


2,630 


^^^^^^^1 Ijatracks . . . _ 


13.150 


12,900 


13,200 


^^^^^P Wives »nd children of soldiers, good-con- 


3,740 


3,700 


3,760 


^^^H duct pay, head money, lascars, 8tc. &c. 








^^^B 2. Passage money of Non-commissioned Officers 








^^^H^^ and Men : — 








^^^^^^^L Passages oufwards of relief regiments 


1,509 


1,477 


1,518 


^^^^^^^H hometcards of regiments recalled 


1,348 


1,318 


1,355 


^^^^^^H 0utwards of drafts 


1,512 


1,470 


1.526 


^^^^^^r Aomcwartf,^ of invalids - 


1,200 


1,175 


1,200 


^ 3. Levy money, depot, and recruiting expenses: — 








^^^^^^^ Levy money - - . - 


869 


],493 


1,963 


^^^^^^B Depot and recruiting expenses for dep6t 


3,847 


3,458 


3,553 


^^^^^^^1 of one company. 








^^^H 4. Non-effective charge of Non-commissioned 








^^^H Officers and Men .... 


7,382 


7,221 


7,421 


^^^^1 Note. — The Table maj be read thus : — The cost of maintaining 


an infaatrj 


regiment 


^^^H in ladiaof l,0»0 strong ia S1,6.'3S/. ; each soldier costs 8ll. 6-33 i 


oriDS, or 8 1 


/. 12*. ed. 


^^^^M This is exclusive of the cost of tlie mS, of anus, ammnnition, hospita] 


Enpplies, & 


c. 



•umjss. 
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Table 4. — Averagk Awsuai, Mortalitt at certain Periods of Ser- 
vice in the Three Presidencies of the Effectives of the Enrope&n 
Farces of the late East India CorapaDj. 





1 

AT«Mge Annual Rate of Monality per 1,000 ia 10 Ymts,* 


Yean of Serrice. 












IlTDIA. 


Bengal. 


Madns. 


Bombay. 


— 1 years - 


65-2 


78-1 


73 9 


31-4 


1-2 „ - 


53-6 


74-0 


40-7 


33-4 


2-3 „ - 


66-2 


61-7 


73-3 


37-4 


a-4 „ - 


49 3 


54 -2 


28-9 


66-6 


4-5 „ - 


441 


71-5 


20-5 


39 9 


0^ „ - 


64B 


68-7 


42-9 


38-4 


5—m „ - 


470 


64*0 


35-2 


360 


10—15 „ - 


52-8 


69-] 


43-2 


45-3 


15-20 „ - 


430 


62-2 


331 


31-9 


20 nod upwards 


82-6 


76-9 


43-3 


102 


' Total - 


61 a 


67-2 


39-5 


38-4 



* IToTE.^Tlie nretzge artnsal rate of niortaHty id the TaWe is for tlie JO years 
1847-1856 in the Bengal and Madiua presidencies, and for the 10 years 1846-49 and 
1S5I-56 in the ptv^deatj at Bombay. The rate of mortality for thi» period 'wm 
GOBsiderably below tt^ prevtons STerage in Madras and Bombtij-. 



Table 5. — Isbia. The Casualties in the Effective NoN-cOMsaa- 
8io?rED Officers and Men of the Local Ettropean Forces during 
the Years 1847-56. 





11 




Casoaltiea, 




R»te per Cait. 








. , 1 




Tear of 
Serrice. 




'•B .-> 

a 
1— 1 


14 

+ 


^1 


if 

go 

ft- 


a 


+ 




0—1 - 


14^90 


93» 


45 


9S3 


1,547 


«-53 


-31 


6'83 


10*75 


]„2 - 


11,630 


6as 


S& 


711 


1,085 


5-36 


'75 


6'11 


9-32 


3-^ - 


»,220 


9ie 


83 


eoi 


ejs 


5-63 


•90 


«-S3 


9-45 


3—4 - 


9,530 


470 


121 


S»l 


907 


4-93 


[•27 


6-20 


9-51 


4—5 - 


tO,liO 


44« 


128 


S74 


871 


4-41 


12fi 


5*S7 


8-60 


5—10 


41,860 


1,96B 


466 


3,436 


4,048 


4-70 


1-12 


5-82 


9-67 


10—15 


21,440 


1,IS1 


59T 


t,72fl 


^949 


6-a8 


2-78 


S'Ofi 


13-75 


IS— 30 


9,97« 


499 


598 


i,oa7 


1,434 


4-30 


6-00 


10-30 


14-28 


SO ft n^iwds 


S,090 


193 


779 


972 


1,207 


G-29 


25-21 


31-46 


.19-06 



This Table ia compiled ttom the TaKki of Cknaltie* of Effectircs in tlie Frenden- 
cxeL Uader " isfalided " are incladed here, bcsidea (be true involidt, tlie foUowing^ 
eiHUiIties: — (I.) Diach^r^ed iy purchase; (2.) Discfaarged on accottnt of term 
expired orotberwiae; (3.) Fromoted ; (4.) Tranaierred to town tnajor's list; (5.) 
Tt^anafemd to other Mtpa f (S.) Dexrted ; (7.) MiwiAg, jce.; (8.) Other enoses. 
IlKiee oa the toini nugor't list of B«d^ vk indoded amosg the effectne*. 
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TABtE 6. — ^Indian Life and Service Tables for Non-C!ohmissionbd 
Officbbs and Men. 

(Constructed on the Returns of the European Troops of the late Com- 
pany during the 10 Years 1847-56.) 



g 


1 


cr m h 

S « 


Decrement hy TBiiotu Canses. 




M 

a 


a 
i-i 


Discharged. 


Hi 

C 

a 

(5 


Transferred 


i 




1 




B.ti 


S3 


to other 
Corps. 





100,IJOO 


37,915 


21,499 


3,338 


1,543 


2,749 


93 


1,314 


5,979 


1,342 


15B 


5 


62,085 


23,543 


7,988 


3,500 


1,456 


3,074 


2S4 


2,692 


4,039 


441 


67 


to 


38,542 


19,045 


7,9SO 


3,634 


529 


M96 


237 


1,211 


V63 


138 


67 


15 


19,49" 


9,eD3 


2,9ao 


4,155 


28 


653 


354 


507 


1,195 


7 


14 


SO 


9,604 


— 




_ 


— 


— 


— 


— 


— 


— 


— 


Totals 


- 


90,396 


40,447 


14,62? 


3,5ii8 8,97S 


sris 


5,724 


13,976 


1,818 


3DG 



Table 7., showing the Reduction of the Corps of the European 
Army in, Indl^ from all causes, in each Year of Service from 
to 20:— 



Year of Service. 


Serving. 


Annual Decrement. 


Probable Age. 





100,000 


10,202 


21 


1 


89,798 


7,996 


22 


2 


81,802 


7,382 


23 


3 


74,420 


6,756 


24 


4 


67,664 


5,579 


25 


5 


62,085 


4,222 


26 


6 


57,863 


4,679 


27 


7 


53,184 


4,906 


28 


8 


48,278 


4,934 


29 


9 


43,344 


4,802 


30 


10 


38,542 


4,550 


31 


11 


33,992 


4,215 


32 


12 


29,777 


3,831 


33 


13 


25,946 


3,426 


34 


14 


22,520 


3,023 


35 


15 


19.497 


2,634 


36 


16 


16,863 


2,274 


37 


17 


14,589 


1,944 


38 


18 


12,645 


1,651 


39 


19 


10,944 


1,390 


40 


20 


9,604 


1,163 


41 
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Table 8., showiag the Reduction of the Cobpb of the Eitbopean 
Army in India, by Death aad iNVAtroiMO alonx, in eatb Year wf 
Service : — 



Tearofaervioe. 


Semng. 


DiKJi or Idyalii>£Ii 

Aanuiilly. 


Pmhftble Age, 





100,000 


e>«o« 


SI 


1 


99,S<i4 


5,041 


32 


2 


87,853 


5,£4e 


33 


3 


82,307 


4,961 


24 


4 


77,356 


4^6fi 


25 


5 


73,090 


4,032 


•26 


C 


69,0fi8 


3,809 


27 


t 


65,849 


3,689 


38 


8 


G1,S60 


3,741 


29 


g 


57319 


3,76' 


30 


10 


S4,tlfl2 


3,740 


31 


11 


50,322 


3,690 


32 


la 


46,632 


3,613 


33 


13 


43,019 


3,510 


34 


u 


39,509 


3,386 


35 


ifi 


36,1S3 


3^2 


36 


16 


32,681 


3^64 


37 


17 


29,79" 


9,915 


3B 


IS 


26,882 


2,737 


39 


19 


24,145 


2,S5S 


40 


20 


21,590 


8,369 


41 



Table 9., Blowing the Reduction of the Corps of the Eueopeas 
Abmt in Inuia, from Deaths aloste, in each Year of Service 
from to 20 :— 



YearqfSemw. 


Berriag. 


Anntui Deaths. 


Proliable Ag«, 





100,000 


6,913 


21 


1 


93.638 


4,868 


22 


S 


88,800 


4,853 


23 


3 


83,947 


4,040 


24 


4 


79,907 


3,445 


S5 


5 


76,46^ 


3,366 


26 


6 


73,096 


3,286 


27 


7 


69,810 


3,206 


SS 


8 


66,604 


3,127 


29 


9 


63,477 


3,047 


30 


10 


60,430 


2,967 


31 


11 


57,463 


2,886 


32 


12 


54,577 


S,8U5 


33 


18 


51,772 


8,723 


34 


14 


49,049 


^641 


35 


15 


46,403 


2,559 


36 


16 


43,849 


2,476 


37 


17 


41,373 


2,398 


38 


13 


38,981 


2,308 


39 


19 


36,673 


2,224 


40 


SO 


34,449 


2,140 


41 



178 



TABLES. 



Tabiis 10,— Akitcjai, Eate of Mortality, in Groups of Years, &om 
1770 to 1856, io each of the PKESiDENCiEfl. 



Yeuv. 


Deaths annnnlty to 100 of Strenglli. 












lasu.. 


BeogaL 


Bombay. 


Madras. 


1770-1800 1 


6-47 


7-06 


7-82 


3*75 


1800-1810 


7-37 


915 


8-45 


5*48 


1810-1820 


8-48 


6-87 


9-96 


9*70 


1820-1830 


9 07 


8 '45 


9-79 


9-52 


1830-1840 


5-67 


6-01 


4-63 


5-55 


1840-1850 


6-64 


7-95 


6-83 


4-35 


1850-1856 


507 


6-78 


3-11 


4' 43 


1770-1800 


5-47 


7-06 


7-82 


3*75 


X800-I85e 


6-86 


7-41 


6-60 


6*35 


lSOO-1830 


8 '4a 


8"06 


9*54 


8-43 


1830-1856 


B-77 


6'96 


5-04 


4-73 



Table 11. — Inbia, — Average Anhoal Moetalttt per 1,000 amongst 
the Effectiti; and NoKT-EFFfiCTivi: Troops of the late East India 
Companj (NoB-commiaaionetl Officers and Men) in 10 Years 
(1847-56). 









Anmual Kate of Mortality 


Excess 




Tears of 

T,ift> 




per 1,000. 


of the 


Ag«. 


Deaths. 


NoB-commis- 


Bate of 
Mortality 








siooedOffi.cera Msles in 


in 








jmil Men m 


England. 


India. 








laiii*. 






Total - 


146,405 


7,597 


51'9 






10— - 


3,147 


83 


26-4 


5-2 


21-2 


20l- - 


33,813 


1,908 


56-4 


8*7 


47-7 


25— - 


46,686 


2,274 


48 "8 


9-6 


39-2 


30— - 


30,397 


1,509 


49-6 


10*6 


39*0 


35— - 


15,953 


820 


51-4 


11-9 


39*5 


40— - 


7,683 


473 


61-6 


13-9 


47*7 


45— - 


3,830 


220 


67-4 


16-8 


40-6 


50^ - 


2,140 


120 


56-1 


21*5 


34-6 


55 


1^225 


67 


54*7 


27-6 


27-1 


60— - 


733 


40 


54 "6 


37-8 


16-8 


65— - 


468 


44 


94-0 


54-8 


35*2 


70^ - 


247 


£0 


81-0 1 


81.8 


^^ 


75 and upwEU-da 


183 


19 


103-8 


121-6 






The Table may be read thus :— In 33,813 years of life, 1,908 died 
of the age 20 and under 25, bo the mortE^ity was at the rate of 56'4 
per 1,000 ; ttnd as the mortsJity of men of the coireBpondJng age in 
England Is at the rate of 8 ' 7, the ^sces^ of the mortality in Indda ia 
47-7 per 1,000, 
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^^^V Table 12.— Life Table for t,hf^ Enqlisb Soloise in Xitdia. 


1 


^M 


I>ns& 


lilTTVO 

■t«Mh > 


Bnt dF the KuvBEBa 


Loo-utiTHMB af ths 


LOOIKITBMB qf 


^M Abx. 


&i««ch 


Liviiro »t *«!h Ab« (j;) , 


Peobabiuttc* 


the NcxBiBa 


^^^^1 


Twu-of 


and tmm x to the Lut 


lit VIS <J Ohjj.Tsak 


lIVIHG»tCE4!ll 


^^^H 


^B 


A«e. 


Ago in tUd T>bl«. 


after the A^ x. 


Age. 


I 


^^1 


d^< 


4 


I.:. 


Xp^ 


A/ 


^1 


2,efi£ 


33,361 


607,084 


T'g724347 


4-5232361 


^1 


1^11 


31,309 


573,723 


T'974U77 


4 '4956708 


^^H 


^m 


i,6ie 


39,498 


542,414 


T'g754993 


4-4697889 


^^H 


^B 


1^62 


27,8aa 


512,'J16 


T- 9766063 


4-4452878 


^^^1 


^M 


1,336 


26,418 


485,036 


T-9774643 


4'42ia941 


^^B 


^m 


1,G34 


2s,oaa 


458,S1S 


T> 9780992 


4-3993584 


^^B 


^m S6 


1,150 


23,843 


433,536 


T' 9785366 


4-37745"8 


^^H 


H 


1,081 


22,098 


409,688 


T'978S08a 


4-8559948 


^^B 


^M 


1,034 


21,617 


386.9W 


T9789218 


4>fi347964 


»^^^^H 


^H 


976 


20,593 


365,373 


T>97892U 


4'3137iea 


^^B 


^1 


933 


19,617 


344,7&0 


T'9788aS9 


4'a92E3g3 


^^B 


^B 


896 


18,684 


325,163 


T-97B6618 


4-2714652 


^^B 


^M 


sei 


17,788 


.^06,47 9 


T- 9764546 


4-2501270 


^^H 


^M 


83S 


16,037 


288,691 


T- 9782300 


4-2285816 


^^B 


H 34 


?8* 


16,039 


271,764 


T' 9780 138 


4 -20681 IB 


^^1 


^H 


762 


15,808 


255,665 


T- 9778316 


4-1848254 


^^B 


^H 


728 


14,S43 


240,360 


T-977y09Z 


4-1626570 


^^B 


^H 


692 


13,815 


225,817 


T- 9776723 


4-1403662 


^^B 


^H 


70S 


13,123 


212,002 


T" 9759219 


4-118038S 


^^^1 


^H 


703 


13,415 


198,879 


T"9746G39 


4 -0939604 


^^1 


^B 


esG 


11,712 


186,464 


T-9T38377 


4-0686243 


^^B 


^H 


6SG 


11.U27 


174,7.'S.2 


T- 9733829 


4-0424620 


^^H 


^1 


630 


10,372 


163,725 


T' 9732390 


4-0158449 


^^B 


^1 43 


6S1 


9,7Sa 


163,353 


T- 9733454 


3-9890839 


^^H 


H 


S4D 


9,171 


143,601 


T-fl736417 


3-9624293 


^^1 


^1 


500 


8,631 


134,430 


T-9740fi74 


3-9360710 


^^1 


^M 


463 


8,131 


135,79» 


T'9745619 


3-9101384 


^^H 


^1 


423 


7,668 


117,6C8 


T-97S0647 


3-8847003 


^^H 


^1 


396 


7,240 


110,000 


T-9755154 


3-869r{i50 


^^^M 


^B 


371 


6,844 


103,760 


T- 9758533 


3-8353804 


^^B 


^B 


347 


6,473 


95,916 


T-9760181 


3-8111337 


^^H 


^m 


S30 


6,136 


8S,443 


T-97694M 


3-7871518 


^^H 


^M 


317 


5,796 


83,317 


T- 9755862 


8'7631011 


^^^1 


^M 


307 


5,479 


77,521 


T'97494S0 


3-7388873 


^^H 


^M 


298 


5.172 


72,042 


T- 9748233 


3-7136353 


^^B 


^H 


272 


4,880 


66,870 


T-9r 50787 


3 '6884586 


^^B 


^1 


3S2 


4,608 


61,990 


T-9755803 


3-6633373 


^^B 


■ 


232 


4,356 


57.382 


T- 9761947 


3-6391176 


^^^1 


^B 5B 


215 


4,1 S4 


53,026 


T- 9767882 


3-6153123 


^^H 


^B 


19S 


3,909 


48,903 


T'9?7aa73 


3 -693 1005 


^^B 


^B 


16-9 


3,710 


U,993 


T'97737S3 


3-5693278 


^^1 


^B 


lao 


3,521 


41,283 


T-9771076 


3-5467061 


^^B 


^B 


178 


3,341 


37,763 


T-9762816 


3-523B137 


^^B 


^B 


179 


3,163 


34,421 


T-B747667 


3-5000953 


^^B 


^B 


183 


2,9B4 


31,258 


T'9T24294 


3-4748620 


^^B 


^H 


192 


2,601 


28,274 


T- 9691359 


3-4472914 


^^1 


^B 


ao4 


2,609 


25,473 


T-9647S27 


3-4164273 


^^B 


^1 


316 


2,40 S 


23,864 


T-9591463 


3-3811800 


^^H 


^B 


1B.5 


2,189 


20,459 


T-9615239 


3 '3403362 


^^^1 


^B 


163 


2,004 


18,270 


T- 9632785 


3'30ie50L 


^^B 


^1 


US 


1,841 


16,266 


T- 9644098 


3-2651386 


^^B 


^B 


131 


1,696 


14,42& 


T* 9649 180 


3-2295384 


^^B 


^B 


122 


l,6es 


12,729 


T- 9648029 


3-1944564 


^^H 


^B 


1S)2 


1,443 


11,164 


T-e6l4970 


3-1592593 


^^H 


^B 


lat 


1,331 


9,721 


T-9S83913 


3-1807563 


J 


^^ 


_ 


^ 


^^ 




VL^ 
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Table 12, — ^Life Table for the Enslish Soldier in India — coni. 



Aaz. 


in each 

Tewof 

Age, 


Lrviao 

&t each 

Age, 


SCM nf ttlP NOMJUIHB 

Living at eaeh AgwCir), 

and tram x to tbe laflt 

A^e In the Table. 


LOSABITJIXB Of thl' 
PEOBAMLM'T of 

Lmas Oira Tsax 
after the Age x. 


LooARixniiaor 

the NCMBElia 

Llyliroat each 

A«B. 


X 


d^ 


l^ 


Lx 


Apx 


A4 


76 


119 


1,200 


8,400 


T'954&41S 


3 ■079047 6 


78 


U3 


1,081 


7,200 


T-95n367 


3*0338889 


77 


111 


966 


6,119 


T- 9471672 


2-9850256 


7S 


lOS 


SS5 


5,153 


T- 9429225 


2 -9321938 


79 


99 


750 


4,S98 


T-93S3922 


2-8751153 


80 


92 


651 


3,548 


T- 9335660 


2-8135075 


81 


85 


559 


2,897 


T-92S4336 


2-7470735 


sa 


77 


474 


S,338 


T- 9229846 


2-6756071 


83 


69 


397 


1,864 


T- 9172088 


8-5984917 


84 


61 


32S 


1,467 


T-9110958 


2-5157005 


85 


52 


267 


1,139 


T- 9046352 


2-4267963 


86 


45 


215 


872 


T-S978169 


2-3314315 


87 


3B 


170 


637 


T- 8900302 


2*2292484 


88 


31 


132 


487 


T- 3830651 


2-1198786 


89 


25 


!01 


355 


T'8751113 


2-0029437 


90 


20 


76 


254 


T-8667581 


1-8780550 


91 


16 


S6 


178 


T-e379955 


I -7448131 


92 


12 


40 


122 


T-84a8131 


1-6028086 


S3 


e 


26 


82 


T'839B005 


l-45l6al7 


94 


7 


20 


64 


1 •8291475 


1-2908222 


95 


4 


13 


34 


T'S1B6437 


1-1199697 


96 


S 


9 


21 


T- 8076787 


-9386 134 


97 


3 


6 


12 


T' 7962424 


0*7462921 


98 


1 


3 


6 


T- 7843241 


0-5425345 


99 


1 


2 


3 


T-7719138 


0-3268586 


100 


— 


1 


1 


T- 7590011 


0-09S7724 



FoHKiTLiLfl. X = flge ; and a> (omega) the la^l age of lift, 
dx = Ix — Ix+l 
I<i = ic + 4+X + L+S lot- 

-yi = the probability that the soldier Trill live n years after the oge a'. 

-§-~ ^x+n ; where n is {h^probalik duration ofKfe after the age x. 

Pm = -^ = the probabiliey that a soldier wiU Utc I year after the sge t. 



^, = 1 - J>, = 



1,-1 



■JI+l _ "j: _ 



=i- = pmbability of dying in the year i 
'^ J ; incorrectly called, in several oi 



after 
aftkt 



id^ 



Reporii on the ladian Funds, the " rate of tuorlmity." 

Mj = -; — ^^ — — rate of mortality in the year of age after a:, 
•x + 4+1 

By the following two fommlas the nmrtalib) caa be deduced from the prubability of 
Jl/'^S (/*), and conyeraely the probaMit^ of dying can be deduced from the 

mortality (m). 2f* , ' 2m 

' m = — L_ ; and it = „ 

U—fi 2 + m 

Note. — This Life Table ftxim age 30 to 72 hae been coDBtructed cpon the basis of 
the rate of mortality obtained f^om the tables relating to the noD-conunissioned 
officers and meo (effective and Don-effective) of the European troops of the late 
East India Company. It was found that at age 72 the Ap^^ of the Indian army 
corresponded nearly exactly with that of the English Life Table No. 3, and aa 
the Indian facts did not extend beyond that age, the table was completed by 
means of the kp^ ^ given in the English Life Table No. 3. The coL i, starts from 
the Bameibaae as the English Life Table No. 3,— at age 20, — but reduced oa the 
assninption that 100,000 instead of 1,000,000 formed the starling point at age 0. 
This Table diffen ft'om any life tables relating to Indian officers in this respect, 
that whereas they deal with officers r€>siding in India, say from, age 20 to 40 or 
45, and then retumiog to live in England, this Tablerefers exclnsiTely ttt soldiers 
in India &t the kter as well as at the earlier period of life, 
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^M Table 13. — Life Anmdttt Table for the English Soldier m India. ^^| 






3 PEE Cent. 


1 


S p£s Cent. ^^H 












D. 


N, 


JJ>, 


D. 


N. 


^1 


H m 


18,471 


238,458 


4-2664916 


12,573 


128,231 


4-0994501 ^H 


■ 


lfi,830 


209,987 


4-2260891 


11,238 


115,658 


4-0506955 ^H 


■ 23 


15.395 


193,157 


4' 1873696 


10,084 


104,420 


4-0036239 ^^1 


^1 


14,l^e 


177,762 


4'150031« 


9,077 


94,336 


3-9579339 ^^1 


H 


12,996 


163,636 


4-1138007 


8,191 


85,259 


3-9133503 ^^1 


H 


11,979 


150.640 


4-0784278 


7,407 


77,068 


3-B6962S9 ^H 


H 


11,058 


138,661 


4-0436898 


6,707 


69,661 


3-8265358 ^^1 


H 


10,219 


127,603 


4-0093891 


6,080 


62,954 


3-7838831 ^^1 


■ 28 


9,448 


117,384 


3-9753541 


5,5 U 


56,874 


3-7414960 ^H 


H 


8,739 


107,936 


3-9414387 


5,003 


51,360 


3-69922S5 ^^M 


H M 


8,082 


99,197 


3-9075326 


4,539 


46,357 


3-6569603 ^H 


■ 


7,473 


91,115 


3-8735112 


4,117 


41,818 


3-6145969 ^H 


H 


6,908 


83,642 


3-8393358 


3,733 


37,701 


3-5720694 ^H 


■ 33 


6,332 


76,734 


3 8049532 


3,383 


33,968 


3-5293347 ^H 


H 


5,893 1 


70,332 


3-7703460 


3,065 


30,685 


3-4863754 ^H 


H 


5,439 


64,459 


3-7355225 


2,775 


27,520 


3-4431999 ^H 


■ 


5,018 


59,020 


3-7005169 


2,511 


24,745 


3-3998422 ^H 


■ 


4,628 


54,002 


3- 6653859 


2.272 


22,234 


3-3563621 ^H 


H 


4,J6S 


49,374 


3-6302240 


3,065 


19,962 


3-3128451 ^H 


■ 


3,920 


45,106 


3-593308S 


1,852 


17,907 


3-2675777 ^H 


H 


3,590 


4i,ise 


3-5551353 


1,664 


16,055 


3-22105^3 ^^\ 


H 


3.282 


37,596 


3-S16ia,'i8 


t,492 


14,391 


3-1737007 - J 


^1 


2.997 


34,314 


3-4766815 


1,336 


1S,899 


3-1258943 ^^ 


^1 


2,736 


31,317 


3-4370832 


1,197 


11,563 


3 0779440 ^^M 


H 


2,498 


28,581 


3-3975914 


1,072 


10,366 


3*0301001 ^^^^M 


H 


2,282 


26,083 


3-3583959 


961 


9,294 


2-9825525 ^^^| 


■ 46 


2,087 


23,801 


3-3196261 


862 


8,333 


2-9354306 ^^1 


B 


1,911 


21,714 


3-2813507 


774 


7,471 


2-8888032 ^H 


H 


1,7S2 


19,803 


3-2435782 


696 


6,697 


2-8426786 ^H 


^1 


1,608 


18,051 


3-2062564 


627 


6,001 


2- 7070047 ^^M 


H 


1,477 


16,443 


3-1692725 


565 


5,374 


2-7516687 ^H 


■ 


1,357 


14,966 


3-1324533 


609 


4,309 


2-7064975 ^H 


■ 


1,246 


13,S«9 


.'!■ 0955654 


458 


4,300 


2-6612575 ^H 


■ 


1.144 


12,363 


3- 0583 144 


413 


3,842 


2-6156544 ^^H 


H 


1,048 


11,219 


3-U204252 


371 


3,429 


2-5694132 ^H 


H 


960 


10,171 


2-982411-2 


333 


3,058 


2-5230472 ^^| 


■ 


880 


9,211 


2-9446527 


300 


2,725 


2-4769366 ^^1 


■ 


808 


8,331 


2-9073958 


270 


2,425 


3-4313276 ^^H 


■ 


743 


7,523 


2-8707533 


243 


2,155 


2- 3863330 ^^M 


■ 


683 


6,780 


5-8347042 


230 


1.912 


2-3419319 ^H 


B 


630 


6,097 


2- 7990943 


199 


1,692 


2-2979699 ^H 


■ 


580 


5,467 


2- 7636354 


180 


1,493 


2-25415S9 ^H 


■ 


534 


4,887 


2-7279058 


162 


1,313 


2-2100772 ^^1 


■ 


491 


4,353 


2-6913501 


146 


1,151 


2-1651695 ^^1 


■ 


450 


3,862 


3-6532796 


131 


1,005 


2-1187469 ^H 
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Table 13. — Life Annuity Tahiti for tbeEnglijh Soldier in India— «oii<. 







S PEK CKST. 




S fES CSHT. 


Age. 














X 


», 


N, 


^D. 


D, 


N, 


JJ>. 


65 


410 


8,413 


i-61i8718 


117 


874 


2-0699870 


£6 


371 


3^002 


S '5611 1 705 


104 


757 


2- 0179338 


«T 


332 


1,631 


S* 5210859 


92 


653 


■■9614970 


SS 


393 


2,S99 


«• 4673949 


79 


961 


1-8994589 


fl9 


261 


a.006 


S-4leOgl6 


69 


4S2 


■8397885 


to 


833 


1,745 


2-3685229 


61 


413 


1-7818777 


71 


aw 


1,513 


8-3180954 


53 


852 


1-73509SS 


T2 


ISfi 


1,304 


a -2701 762 


47 


899 


1-6688269 


75 


167 


1>118 


3-32SI419 


41 


352 


1-6124405 


74 


148 


951 


2'170801T 


36 


S11 


1-552748S 


73 


131 


BOS 


1-1IS2557 


31 


175 


1-489850S 


7e 


11« 


672 


2-0582598 


27 


144 


1'423509S 


77 


99 


558 


I" 9965593 


23 


117 


1-3534496 


78 


85 


459 


1 -9308898 


19 


94 


1-2794275 


79 


74 


374 


1-8609745 ' 


18 


73 


1'2011607 


86 


ei 


301 


1-7865299 


13 


59 


1' 1188688 


SI 


51 , 


240 


1- 7072588 


11 


48 


1-0307403 


«3 


42 


189 


1-6228547 


9 


35 


0-93 79846 


«l 


34 


U7 


1 - 5330020 * 


7 


S6 


0-8397799 


«4 


27 


113 


1 •4373736 1 


5 


19 


0-7358094 


S9 


12 


86 


1-3356322 i 


4 


14 


0-625t059 


He 


17 


64 


1*227430* 


3 


10 


0-5091518 


«r 


IS 


47 


1- 1124099 


2 


7 


0-3857794 


88 


10 


S4 


0-9902038 


2 


5 


0-2559203 


89 


7 


14 


0*8604307 


1 


3 


0-117fl«61 


90 


S 


17 


'7227048 ! 


1 


2 


T-97I01S1 


91 


4 


12 


0-3766257 


1 


1 


T- 8165869 


99 


3 


8 


0-4217839 


— 








SS 


3 


& 


0-2577598 





. 





94 


1 


3 


t>-0B4iasi , 


— 





— 


95 


1 


9 


T- 9004334 ' 








9S 


1 


1 


T* 7062398 ' 


— 









t = inteMst of It ia one year. 
. = p ; and <f = 1 — i». 



1 

D" » Ihe Talne of 1/, psysbte at the end of j- fean. 

N« = Dx + Dj+i ........ f 4 ., . 

-~-= Ai = tke T»loe of vn wmnjty of IL pajKble ai the begimung of 

cvajTMrof life. 

-r^ = ~— = IK =« life aiiniii)7 which U inll porvhase. 

Hon.— this Table iras formed from (he coL 4 of th« Life Table for the Enelish 
■otOtttelnffla. ^ 
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TABLES. 


^B 


^^H 


^^^1 Table 15.-»LirE Table for Pessiojtees who have served in East and 1 








West Istdies. 


1 








Sum of the Ifux- 


LoajixiTHKg or 


LOGASIXHHSof ^^1 

the Nmnima ^^H 

LiviSQ ^^H 

stwchAge. ^^H 


^^^^^H 


Drnresi 


Lime 


BXBsLrrasGKt 


the Peobabllttt 


^^^^H 


wchTtv 


at 


each Ako (f |, uid 
ftum T M> the tort 
Age in (he Table. 


of hSYl^GOne 




athse. 


siMbAge, 


Tewnfterthe 
Age*. 


^^^^^t 


d. 


I 


Lr 


*p. 


>J. 1 


^^^r 


269 


11,712 


266,931 


T- 9899345 


4' 0686243 ^^| 


^^H 


285 


11,44.3 


255,219 


T- 9890168 


4-0585583 ^^1 


^^H 


296 


11,158 


243,776 


T- 9833312 


4-0473756 ^^1 


^^H. 


300 


10,e(J2 


233,618 


T- 9878462 


4'035906S ^^M 


^^^^ 


299 


10,562 


221,756 


T' 9875305 


ioi&iam ^^M 


^^^H 


294 


10,263 


211,194 


T987352S 


4'0112835 ^H 


^^^H 


28& 


9,969 


200,931 


T- 98 72809 


3-9986360 ^^1 


^^^1 47 


279 


9,681 


190,963 


T-9B72a40 


3-9859169 ^^1 


^^^H 


271 


9,402 


161,281 


T;-98;3306 


3-9732009 ^H 


^^^H 


2^1 


9,131 


171,879 


T- 9873890 


3-9605315 ^^H 


^^^H 


253 


8,SyO 


162,748 


T- 9874280 


3-9479205 ^^M 


^^^1 


346 


8,617 


153,878 


T- 9874159 


3-9353485 ^^1 


^^^H 


2*1 


8,371 


145,261 


T- 9873214 


3-9227644 ^^1 


^^^M 


238 


8,iao 


136,890 


T-9871130 


3-9100858 ^H 


^^^B 


237 


7,893 


128,760 


T- 9867592 


3'S971988 ^H 


^^^H 


239 


7,655 


120,S68 


T- 9862286 


3-8839580 ^^M 


^^^K' 


243 


7.416 


113,213 


T- 9854897 


3-8701866 ^^M 


^^H 


252 


7,173 


105,797 


T-9845111 


3-8556763 ^H 


^^^M 


261 


6,9ai 


98,624 


T-9B32ei3 


3-8401874 ^H 


^^^M 


259 


6,660 


91,703 


1-9827775 


3- 8234487 ^^1 


^^^1 


255 


6,401 


83.043 


T- 9823750 


3-8062262 ^^M 


^^^1 


25a 


6.146 


78,642 


T- 9817490 


3'78860I2 ^^H 


^^^1 


SS3 


5.893 


72,496 


T -9809030 


3' 7703502 ^^| 


^^^M 


256 


5,640 


66,603 


T- 9798402 


3 '7512532 ^H 


^^^M 


259 


5,384 


60,963 


T-9785fi39 


3-7310934 ^^H 


^^^H 


264 


5,125 


55.579 


T- 9770774 


3' 7096573 '^^M 


^^^H 


26S 


4.861 


50,454 


T- 9753841 


3-6867347 ^H 


^^^H 


272 


4,59.1 


45,593 


T- 9734872 


3-6621188 ^^H 


^^^H 


275 


4,321 


41,000 


T-9713900 


3-6356060 ^^H 


^^H 


278 


4,046 


36,679 


T- 9690959 


3-6069960 ^H 


^^^H 


279 


3,768 


32,633 


T- 9666080 


3-5760919 ^^M 


^^H 


278 


3.483 


28,865 


T-9639298 


3-5426999 ^H 


^^^H 


275 


3,211 


35,376 


T- 9610645 


3-5066297 ^^1 


^^H 


271 


2,936 


92,165 


T' 9580155 


3-4676943 ^^H 


^^^1 


2e3 


2,665 


19,329 


T- 9547860 


» 3-4257098 ^^M 


^^H 


255 


2,402 


16,564 


T- 9513794 


3-3804958 ^^| 


^^^H 


243 


2,147 


14,163 


T- 9477988 


3-3318752 ^^M 


^^H 


230 


1,904 


13,015 


T- 9440478 


3-2796740 ^H 


^^^H 


21fi 


1,674 


10,111 


T- 9401294 


3-2237218 ^H 


^^^H 


199 


1,458 


8,437 


T- 9360471 


3-1638512 ^^H 


^^^H 


183 


1,259 


6,979 


T- 9318041 


3-0998983 ^^M 


^^^m 


166 


1,07G 


5,720 


T- 927403 7 


3- 0317024 ^^1 


^^^H 


148 


9111 


4,644 


T- 9328493 


2-9591061 ^H 


^^^H 


131 


7G2 


3.734 


T' 9181442 


2-8819554 ^^1 


^^^H 


114 


631 


2,972 


1 -9132916 


2-8000996 ^^M 


^^^V 


99 


517 


2,341 


T- 9082 9 48 


2- T 133912 ^^1 


^^H 


S3 


418 


1,824 


T- 9031572 


2-6216860 ^^H 


^^^1 


70 


335 


1,406 


T- 8978820 


2-5248432 ^H 


^^^B 


58 


£65 


1,071 


T- 8924726 


2-4227252 ^H 


^^^p 


48 


307 


806 


T- 8869322 


2-3151978 ^H 


^^^B 


S8 


159 


599 


T'S81264I 


2-2021300 ^H 


^^H 


30 


121 


440 


T'S7547ia 


;3' 0833941 ^^M 


^^^1 


24 


91 


319 


T'869SSa3 


1 - 9586659 ^^H 
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T&ble 15. — Life Table for Pensioners, &c. — e&ttHitued. 



Aas> 


Drtlia in 

Mch Teir 
ofAjps. 


Lmiio 

at 


thuu j; to the )«at 
AgB in tho Ttiblc. 


LOQARirKHS of 
the* pROHABlltTlr 

of Lrvtllt} One 
Tear nfUsr the 

AgOJ!'. 


LCHIAEITHMH af 

the WUKBKES 

Uyttia 
at tisch Age. 


* 


rf. 


'^ 


L, 


^. 


A/, 


9,1 


IS 


67 


239 


T-863Sa71 


1-8284342 


9i 


u 


4» 


161 


T-8573S15 


1- 6910513 


05 


10 


as 


iia 


T'85ll247 


r54933:i8 


96 


7 


as 


77 


y 8447601 


1-4004575 


97 


6 


IB 


52 


y 838 29 10 


1-2452176 


98 


4 


12 


34 


T-ea 17206 


l-ll8350Sfi 


99 


3 


S 


2S 


1-8250522 


0'9152i93 


100 


1 


s 


14 


T'8182B92 


0*7402814 


101 


2 


4 


9 


T'8U4349 


0'55857l(fi 


loa 


I 


2 


5 


T-S04492H 


0-370005:> 


103 





I 


3 


T' 7974655 


0-1744USI 


104 





I 


2 


T- 7903564 


T- 9719636 


105 


1 


I 


I 


T- 7831704 


T- 7623205 



Note. — This Table was formed from ifce colninn " Logurithms of the Value of 
Chance of SuniTing," given in a Table relating to Pendonem nho h&ve served in 
East and West Indies, oa pages G and 7 of Appendiic to Report on " Cbarge for 
Non-effective Services of Troops of the Line in India." 

Table 16, — AtnfVAi, BiXE oi' Moktality ainougst Males of tho Ago 
J* ill Enoiand iiud iu India. 







Depths nnnuftlly 


to 1,000 living. 




Age. 


Males ID 

Healthy Di»- 

trictftof 

England, 


H&tesiu 
England 

and Wales. 


Soldiew in 
India. 


Peneioneni 
who have | 

Bervtd in ' 
East and 
Weat 

Indies. 


MudtBs 
Ciril Ser- 
vice ( 1760- 

185S).* 


OfRcors 

retired 

from the 

Indian 

Army. 


22 


7-3 


8-7 


56'4 


—. 


14-0 


10-8 


27 


8*0 


9-6 


48*8 


^_ 


15'2 


11V3 


32 


8 4 


10-e 


49*6 


«^^. 


lo-5 


12'2 


37 


8-9 


11-9 


51-4 


— 


16"3 


13"6 


42 


9-9 


13-9 


61'6 


26*9 


17-9 


15"8 


47 


11-6 


16-8 


57-4 


29-2 


20*4 


19-6 


52 


14-4 


21-5 


56' 1 


29*2 


25'2 


24*9 


67 


18-5 


2T'6 


54'7 


35*8 


28-4 


320 


62 


28-9 


37'S 


54-6 


43-9 


29' 7 


41-2 


'67 


44-4 


54-8 


94*0 


61*0 


35'7 


53'5 


72 


67-9 


8r8 


81*0 


m-5 


50-5 


79-7 
116-0 


77 


103-7 


121-6 


103-8 


128-6 


Sa'O 



NoTK. — The mortality in the Healthy Districts, and atDongst the Peusiouerg and 
Madras CivU Service has been deduced from the restJCctiTe Life Tables by the 

formula m ^= ^ +1^+ '^^ mortality of England and Wales is taken from the 

English Life Table, Ko. 3, and for Soldiers in India from the Tables published in the 
Addends to Evidence. The mortality of OfficerK retired from Indian army has been 
obttined from a TaWe in the Statistical Journal for 1638 (vol. i. p. 350), by the formula 
2 H 
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(ffl) ExTRAOT from the Registmi'-Genoral'a Annual Summai'y of the 
London Tables of Mortality, 1859, referred to in Bection'12. 

It may be matruetiTe to compare the fatality by some of the diseases 
of London now (1859) and in the seTenteentli century. In the twenty 
years, 1660-79, the mortality m Southwaik and in tlie City within 
and without the walls was at the rate of T or 8 per cent. ; go the 
mortality within the bills may be set down at the rate of 7,000 
atiuiially in every 100,000 living, of which 3,400 were by zymotic 

The diseasefl are not always diatinguished accurately. But by 
putting them in groups, any fallacy ft'om this source will be obviated, 
and the decrease of some of the worst foi'ms of mortal disease will be 
fila«;ed hejond doubt. To render the compariaon ea-sy, the number living 
is taken to be the same in the two periods, 100,000 in 1660-79 and 
in 1859. The annual deaths by amall-pox were 357 in the first 
period, 42 in the second period ; by measles 40 and 47 in tho two 
penods. Medical science was imperfect, and the science existing in 
that century was very imperfectly applied. Croup and scarlatina were 
not generally recognized, hut were confounded with measles and fever. 
The mortality by fever, continued or remittent, and ague wraa at the 
rate of 749 and 59 in the two periods ; or including scarlatina, quinsy, 
and croup, the mortality was 759 and 227. Tliua a person wag in four 
times as much danger of dying of these diaeaeea at the Restoration as a 
]ierson living in London now. Women are not yet entirely exempt 
from peril in child-bearing ; the mortality by that disease is now 17, 
it was then 86. Again a lew (8) in 100,000 die now of dysentery ; 
then, out of the same number, 7G3 died annually of that disease. By 
diarrhoea, a milder Ibrm of disease, 11 died then, 120 die now ; cholera 
was fatal in 1859 to 7, and in the 20 years (1660-79) to 130 annually. 
Syphilis was twice as fatal as it is, the numbers being 21 and 12. Scurvy 
and purpura bear testimony to the imperfect nutrition of the popula- 
tion ; the annual deaths were then 142 and are now 2, Vegetables, 
fruit, and froah meat could with difficulty be procured in winter. 
Worms and all parasitic creatures that crawl over, bite, and prey on 
the body of man, were prevalent ; 10 deaths were ascribed to worms. 

Dropsy, a frequent result and sign of scurvy and fever, was exceed- 
ingly fatal ', 298 died of that disease then, and 26 now. Apoplexy, 
paralysis, epilepsy, affections of the brain, and suicide, are more fatal 
HOW, according to the returns, than they were in the proportion of 57 
then to 151 now. 

Consumption and diseases of the breathing organs were uncommonly 
fatal ; 1,079 then and 611 now are the figures of the mortality. Dis- 
eases of the digestive organs were fatal then and now in the proportion 
of 146 and 95. Stone and diseases of the urinary organs are now aa 
fatal as they were then ; the deaths being 21 and 30. Children were 
rapidly cut down ; of coavulsiona and teething, 1,175 died then, 136, 
too many, now. • 

Of the violent deaths, some are now more frequent, as the forces by 
which they are occasioned are greater ; of fractures and wounds 19 
died then, 25 now j of poison, more accessible, 2 now and then only 1 ; 
of biirns, as fires aie probably more cotnraon, and dresses more inflam- 
mable, now 13, then 3 ; drowning and suffocation were then twice 
att fatal (23 aud SO) as they ai'e (10 and 10) in the present day. 

Fiva in 100,000 of the people were executed then annually; now 
one in the whole population. 

In additioQj the inbabitaate of London were then destroyed hj the 
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terrible plague ; whicb, upon im average of the 20 years, carried off 
1,132 lires. 

In 166S nearly a third of the population perished by plague. It is 
difficult to conceive this frightful deatruction of human life ; the imagi- 
nation, the wailing notes of writera, the details of Defoe in a work 
which would have immortalized any writer, fail to bring all the horrors 
before our mind 6. 

The mortality was at the rate of seuett percent, on an average during 
the 20 years. If the mortality of Lnndon b»d been at the eanie rate iu 
the laftt year, instead of 61,617 about 194,204 deaths would have been 
registered. 

The plague was the more appalling as the mortality overwhelmed llie 
people in particular years ; thus the burials from 15,336 in 1663, rose 
to 97,306, "whereof 68,596 were by plague," in 1665 ; and this was 
equivalent to more than 600,000 deaths by plague in the present popu- 
lation of London. In the third week of September 8,297 deaths wore 
registered, which repreaenta fi rate of mortality equivalent to about 
85,000 deaths in a week on the actual population of London. 

In these recuixing plagues vast numbers of people fled in panic 
terror from the fatal eity ; servants and workpeople were discharged 
in great numbers { commerce was paralyzed : few ships ventured up 
the river, and merchant vessels wero occupied by their owners aa 
asylums on the water. Sextons, gravediggers, bearers, beJlmen, and 
drivers of death-carts were in demand. The dead were buried indis- 
criminately ; some bodies lay in forsaken houses, others across liie 
paths in the streets, no longer traversed by earts or coaches. At t[iB 
end of the summer, grass was growing in Biahopsgate-street and Corn- 
hill, where the people thronged no longer. The loud voices, shrieks, 
and Hobs of the delirious, the desolate, and the dying were heard in the 
streets ; at times too disturbed by reckless revellers, and by raving 
patients, who had escaped from their dwellings, converted into prisons. 
For according to the regulations '* infected honaos " were shut up ; a 
red cros,'? and " Lord have mercy upon us 1 " were inscribed on their 
portals ; while watchmen jealously guai'ded the doors. These quaran- 
tine regulations were at first rigidly carried out, and were only gradually 
abandoned when they were found useless, pernicioup, and impraetiRable. 

It is of some use to ask whether those past oecurrences possess 
merely a historical interest for the inhabitants of Loudon, Are the 
diseases of those times ever likely to recur ? The answer must be r — 
undoubtedly they will recur, if their causes come again into action ; and 
not otherwise. If a comet — if the stars — if volcanic action^if some 
mystical telluric influence destroyed the population of London at the 
rate of 7 per cent, annually, and at times in paroxysms at the rate of 20 
and 30 per cent, in a single year, such powers are evidently beyond the 
reach of the will, and of all human efl^brt. The population must resign 
itself to its fate. Vesuvius may perhaps be extinguished artificially ; 
but the cause of the volcanic action which pervades the world is in- 
accessible.* 

All the evidence, however, goes to show that comets, starg, and 
volcanic action had as much to do with the mortality of the population 
of London in the seventeenth century as with the mortiJity of the 
British troops in the Crimea ; und no more. The supply of food, and 
particuhirly of vegetable and fresh animal food, in certain seasons of the 
year, was defective, so that a large portion of the population became 
eeorbutic. The houses wero nearly as close and dirty as the houses now 



* Sm the 
Mr, Parkin. 



■History of Epidemics" by Hecker, and the ingesuDug boolc of 
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ll« is CoiwUntmople and Cairo ; the water sapptj ms imperfect^ 
ae London Bridge work.4 and Hugh MiddJeton's New Rircr were for 
omoj years ttnappreGiAted, Wat«r has in iteelf little Attraction for 
people anaccoaiomed to ablation. Farsaitic injects and ^s^^^ of the 
fckin betrayed lU imparities. The dirt of the houses struck foreigners. 
The sewers were imperfect ; and the soil gave off marsh malaria in 
waie parts, and in others was saturated with the filth of snccessive 
generations. 

The high rates of mortality which then prevailed still iitteod cholera 
and ciifrent epidemics in certain locahties. The oature of disease and 
the climate are still the same as ihey were in London before the 
Be%'Olotion ; and it is evident that if plagoe has disappeared, other 
zymotic diseaaes, bat notably dysentery, scorvy, and fever, have de- 
clioed. Cholera was on an average then as fatal as it has been 
recently, and probably much more fatal than it will be again if London 
ite supplied with pure water. 

The nation exults justly in the progress of its mannfactofes. But 
the progress of itn raannfkcturea ia surpassed by the progress of the 
health of its capital. 

UTie improvenient in the health of London has proceeded step by step 
with the amendment of the dietary, the drainage of the soil on which the 
faouses stand, the purification of the water which the people drink ; with 
tlte sweetening of the air; and with the progress of medical science, 
which is the source of ciouDd sanitary doctrines. 

So long as these improvements are maintained, the diseases of the 
seventeenth century will not recur; and all further progress is in the 
hands of the people. They can work out their own salvation, with 
God's blessing. The causes of disease are numerous ; but every one 
that has hitherto l>een discovered can bo to a certain extent controlled. 
If by persevering in the exact observation and analysis of the diseases 
of tlie population, science succeeds in bringing to light the evils of un- 
Dittural diseases stiU existing, we may hope confidently that those evils 
will he averted ; and that, rising from the Thames, the site of London, 
which was pronounced in the seventeenth century a field of blood and 
terror, will be a field of health, concourse, and security to the popu- 
lation of the Metropolis of the Empire. 

Table 17. — ^Annual Bate of MontAiiTY per 1,000 among Offickes 
of the Indian Akmy, 



Colonel Henderaon (18U-1833). 



Tears of 

liif^ in tlte 

BetTtce, 



Deaths. 



Mortality 

per 1,000. 



18— 



9,122 


205 


20,830 

16,731 

12,329 

9,635 


603 
.540 
429 
371 


6,770 
3,088 
1,72.5 

963 


268 
141 

73 
43 


723 


36 


,i06 


39 


ISO 


20 



22*73 

29*37 
32*80 
35'41 
39-26 

40-39 

46-72 
43-22 
45-f>5 

.71 '06 

SO '08 

li7-6.'i 



Ageii. 



Mr. NeiBon 

(1800-1847)- 



MrG. Davies 
(1760-1839). 



14 "59 

23-51 
25-33 
28*18 
29-06 

30*15 

38-65 
30-27 
42-90 

40-00 



26*49 

27-18 
28-39 
30-76 
33-42 

3706 

41-45 
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Table 18. — MoETAttTT per Cent., in the following Periods of Yuai-s 
iimong those Officers in tlie Bengal Army who have received their 
Appaintmoiit^ during the iire.<ent Century. (Constructed from 
Henderson and Keison's Tables. See Neiaon'B Report on Bengiil 
Military Fnnd, p. 11.) 



AgeB. 




Mtntalltj per Cent, 






1800-19. 


iBso-^g. 


1S4CM7, 


15— 


1591 


1-354 


ri28 


20— 
25— 
30— 
35— 


2-303 

2-019 
3-102 

1-787 


2-038 
2-444 
2 '282 
2-630 


2-492 
3 -226 

3-389 
3-137 


40— 
45— 
50— 

55— 


_ 


2-455 
3-026 
4 "289 
3-999 


3-68G 
4-364 
2-732 
4-720 


60— 


- 


- 


4*013 



Table 19. — Mortality amongst Officers who entered the Madras 
MiUTARi" FtfND, from 1808 to 1857,' including thoBe who continued 
Members after Retirement, 



Ages. 


Years of Life. 


Deaths, 


Mortality per Cent. 


14— 


4,835 


142 


2-937 


20— 


J 6,013 


531 


3-316 


25— 


25,848 


834 


3-226 


3.5— 


13,783 


403 


2-994 


45— 


7,137 


196 


2-746 


So- 


2,614 


78 


2-983 


bs— 


933 


49 


5-252 


75— 


146 


17 


11-645 


85— 


4 


1 


25-000 



The Table may he read thu» : — At the age 26-33, oot of 23,S43 years of life, there 
were 834 deathF, or .1-226 per cent, among*! the Officeks of the Madras Military 
Fond, flpom 1808 to 186T.— (Facts supplied by Mr. Sakfei. Beowpt.) 



Table 20. — Mortality iimongst the Wives of Officbbs in the 
Madras Army, 1808 to 1857 inclusive. 



Ages. 


Years of Life. 


Beatlu. 


Mortality per Cent. 


15— 


879 


17 


1-934 


BO- 


3,946 


68 


1*723 


SS— 


9,435 


117 


1-240 


35— 


5,337 


73 


1-368 


45— 


2,059 


18 


■874 


55— 


511 


7 


1-370 


65— 


— 


— 


— 


75— 


— 


— 


— 


— 


— 


• — ' 


— 
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Table 21. — Mortality amongst the Widows of OppiCBsa iu the 
Madkas Asht from 1808 to 1S57 lactuaire (chreflj in England). 



Ages. 


Years of Life. 


Death*, 


Mortality per Cent. 


IS— 


32 






20— 


273 


2 


'733 


25— 


1,771 


27 ! 


1-525 


35— 


2,547 


30 


1-178 


45— 


2,019 


35 


1-733 


55— 


1,253 


22 


1-756 


65— 


408 


17 


4-166 


75— 


59 


7 


11-864 


— " 


^^ 


'"~ 






Table 22. — Mean after Lifetime (Expectation of Life) of Males 
at tlie Age x in I^glamd and in ]Jm>iA. 



Healthy 
Districts 

of 
Engkcd. 



AU 
England 



Madras 
Cii?il 

Searioe. 



Officers Bcrviug 

ID India. 
(Coloud Ilea 

deraoD.) 



Soldiers 

in 
India. 



Fenstonen 
whohATCMrred 

in East and 
Weit Indies. 



80 



Years. 
43-40 
39-93 
36-45 
32-90 

29-29 
25 '65 
22 03 
18-49 

15-06 

1200 

9-37 

7'15 

5-37 



Ycare, 
39-48 
36 12 
32-76 
29-40 

26-06 
22-76 
19-54 
16-45 

13-53 

10-82 

8-45 

6-49 

4'93 



Tears. 
37-02 
34-40 
31-92 

29-29 

26-56 
23-82 
21-11 
18-59 

16-04 
13-21 
10-31 

7-58 

5-29 



Years, Years. 

24-04 
22-30 
20-81 
19-38 

17-97 
16-59 
1512 
13 '24 

10-88 
8-55 
6-73 



— 4-95 



T«ara. 



22-29 
20-08 
17-85 
15-29 

12-79 

10-35 

8-16 

6-4Q 

S'Ol 



fkitiBiil* : ^f _ •&= ^ »eait aJUr Hfetime at the age x. This is Mtmetimet 
tt "" ~ oiled tte ezpccfotum of life — vie iKyene— «ir meam ■ 
dtuntkm t/K/e. 

Nock. — Tbe »«tti titer litetijne of Soldien in India and of FeiiBODciB in Bust 
and West Ijidies i$ deduced St>in the tvo Li& Tables (Tables 12 »d l$% For the 
Madras CiTtl Serriee it is dedaced from a Table givea by Mr. Ndioa oo page 9 of 
hi* *' B^ort OB tbe Madi-as CitH rund," 

The Table vay be read thus : — The mean after lifetima of a Biale mgtA SO would 
be, in theHealtby Districis, 43-40 jeare : in Al,l England, 39-40 yeus; in l^Uadns 
Civil Serrioe, ST'Oa yetis; and ibr Soldiers itt India, IT -To yews. Ai age 40 ^ 
mean after lifetime ia X9-S9 jev* in Ueaithy Districts i 3€-M, in AU Em^W>d : 
afi-se, ia liie Madras GtH Semce ; 2S-S9 amongst Feasionen -rbo hv^ xrvtA in 
£ait and West Indies ; and 15-41 amoBp)t Soldias in bdia. 

At a^ B« th« hisnb0v of tbe Uadras C^ril Soriee have tbe admtagc of 1 jtw 
iu dieir mean after Ufedme ora Dw maks in tke Halthi^ Disaicfit, aad of Bf yean 
e-ra Um nalM «f AU fiislaiid. 
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Tablm 23l — AssvAL FsEKmi wiuch win iii«i« £100^ otct iha vikole 
Tam of tlw life of & Maia iged « in "EaoL^am and in InuA. (tbe 
lattCT ^droed tnm tke life Table for tlie E^gfiib Soldier in Ibdb). 



rji^ 


3^0 Cent. 


SpcrOat. 


(-) 


E.gi«L 


!.£.. 




&if)iii4. 


iMia. 




£ .. 


<£ 


£ *. 


J. 


£ f. dL 


£ s. d. 


20 


1 12 


S 


S 3 


5 


I 6 2 


5 10 


25 


1 16 


7 


5 


9 


I 9 10 


4 16 11 


30 


2 I 


8 


5 4 


9 


1 14 4 


5 8 


SS 


2 8 


I 


5 lO 


6 


2 2 


5 6 5 


40 


S 16 


a 


5 16 


1 


3 7 9 


5 12 


45 


3 6 


8 


5 16 


9 


2 17 9 


5 11 7 


£0 


4 


5 


G 1 


3 


8 U 


5 14 10 


55 


4 18 


6 


6 10 


7 


4 8 8 


6 2 10 


60 


6 3 


3 


7 8 


4 


5 13 1 


6 19 6 


65 


7 17 


7 


9 2 


1 


T 7 3 


8 13 7 


70 


10 4 


T 


10 S 


5 


9 14 1 


9 IS 


75 


13 7 


s 


13 7 


6 


12 16 6 


12 13 I 


80 


17 8 


4 


17 8 


3 


16 17 1 


17 10 2 



Single Braaiam to itmr loot p^abk at tlK deuti of a male aged 30 io England 
and in Insia. 

3 per cent. 5 per eent. 
£ §. d, £ a. d. 
*«. «»/^Eii^"iid -S5UJI SI II 2 
*^1 India • - 63 19 « Si 8 8 
ForMidat . — 

f = a' — d — aann^ lift praniom to inMm l/.p«jable at the end of the year ia 
which dealli t»k^ pUoe- 
n ' = 1 — dA* = Ai^e praDinm to iatan ll. pafaHe at the death of the inmred. 

Tablk 24. — ^ AsnsVJO, ^BXJtnm whicb will insure £100 over the 
Whole Tebh of Life of a Mai,e aged x, in Ekgulkd and in 
IwDlA (ejpressed accordJatg lo the Decimal System). 



Age 


3 per Cent 


SperCeat, 


C*) 


Kigland. 


Soldiers in India. 


England. 


Sotdien in India 


• 


£ fl. mib. 


£ fi. mik. 


i: a mik. 


£ fl. niils. 


SO 


1 6 20 


5 1 71 


I 3 09 


5 42 


26 


I 8 29 


5 36 


1 4 91 


4 8 44 


30 


2 84 


5 2 37 


1 7 18 


5 32 


35 


2 4 04 


5 5 26 


2 10 


5 3 19 


40 


2 8 10 


5 8 05 


2 3 89 


5 6 01 


45 


3 3 33 


5 8 36 


2 8 87 


5 5 79 


50 


4 20 


6 64 


3 5 50 


5 7 42 


56 


4 9 26 


6 5 30 


4 4 35 


6 I 43 


60 


6 1 64 


7 4 18 


5 6 56 


6 9 75 


65 


7 8 80 


9 1 06 


7 3 63 


8 6 79 


70 


10 2 28 


10 4 20 


9 7 04 


9 9 01 


75 


13 3 62 


13 3 74 


12 S 26 


12 9 06 


80 


17 4 16 


17 4 12 


16 8 55 


17 5 10 



This Table may Iw read thus :^The rate of preniiutn on a life aged 20 is 
1/. 6 florliiB 20 mili ia ^gtand, and bL 1 &. 71 mils, in India, The taOer mty be 
Ttad a* SI ' 71 rupew. 
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Table 24 a. 

The following are the Iin>iAN Frghidms charged b; the Albert and 
Medical Iksurakce Office. 



Age. 



Without Frofite. 



CiTJl. 



£ s. 


d 


3 


9 


3 12 





4 10 





5 18 





8 6 






Military. 



£ *. 


d 


3 10 





4 





4 14 





6 2 





8 10 






Tablb 25. — ^Pbebent Value of an AmnniT of £1 on the Life of a 
Male aged x, in. Englaicd and in India. 



A^e 


3 per Cent 


5 per Cent. 


(*) 


England. 


Boldiers in India. 


BnglMid. Soldiers in India, 


20 

25 
30 
35 

40 
45 

50 
55 

60 
65 
70 
75 

80 


22-06 

21-09 
20-01 
18-81 

17-47 
16*01 
14-42 
12-76 

11-02 
9-27 
7-61 
6-14 

4*92 


12-37 
12-58 
12-27 
11-85 

11-47 
11-43 
11-14 
10*59 

9*68 

8-32 
7*50 
6-14 

4-92 


16*47 
15-99 
15*43 
14*77 

13*98 
13-07 
12*03 
10*87 

9-60 
8-25 
6-91 
S'69 

4-63 


10*20 

10-41 

10-21 

9*92 

9-65 
9-67 
9-52 
S'17 

8-52 
7'44 
6-82 
5-66 

4-49 
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Table 81. — Mobtalitt amongst 2,993 Sons of Officebs in the 
Madras Armj, from 1808 to 1857 inclusiTe, induding 749 who 
became Annuitants. 



AgM. 


Yean of Life. 


Deaths. 


Mortality per 
Gent 





1,399 


134 


9-578 


1 


. 2,618 


152 


5-806 


2 


2,425 


66 


2*311 


3 


2,292 


32 


1-396 


4 


2,188 


18 


•823 


6-10 


9,426 


50 


•530 


10-15 


7,272 


17 


•234 


16-21 


5,968 


39 


•654 


Total 


33,606 


498 


1-482 



Table 82. — ^Mobtalitt from 1808 to 1857, amongst 2,884 DAXxaHTEBS 
of Offioebs in the Madras Army, induding 774 who became 
Annuitants. 



Ages. 


Yean of Life. 


Deaths. 


Mortality per 
Cent. 





1,348 


110 


8*160 


1 


2,306 


137 


5*948 


2 


2,325 


62 


2-667 


3 


• 2,187 


32 


1*468 


4 


2,074 


28 


1*360 


6 


8,975 


51 


•568 


10 


6,899 


22 


•319 


16 


4,879 


27 


•353 


20 


2,294 


16 


•69r 


26 


1,004 


6 


' -598 


30 


610 


2 


•392 


36 


279 


2 


•717 


40 


163 


1 


•613 


45 


84 


1 


1*190 


60 


36 


1 


2-777 


65 


15 

1 i 


1 
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PRECIS OF EVIDENCE 



TAKE^ BEFORE HER MAJESTY'S COMMISSIONERS 
APPOINTED TO INQUIRE INTO THE SAmTAEY 
STATE OP THE ARMY IN INDIA, 

To serve as an. Analytical Index 'under tlie 
following Heads: 

I. SANITARY DESCRIPTION OF MILITART STATIONS 
IN INDIA ; [p. 203 post]. 

Healthiness or otherwise. — Cli«ate.~Dhainage. — 
Sources of Malaria. — Means adopted for Selec- 
tion OF Sites. 

n. BAERACK AND HOSPITAL ACCOMMODATION; 

[p. 210 post]. 

CONSTRDOTION AND MATERIALS. ^VENTILATION. — CuBIC 

Space. — Repairs. — Removal op NtrisANCES. — Sani- 
tary Police, — Mean's protided for Ablution. 

m. IMPROYED TENTS ; [p. 220 post]. 

For Troops on the Ma»ch.^-Fob Temporary Resi- 
dence. 

IV. SUPPLY OF WATER ; [p. 220 posi]. 
Qtialitt, — Storage . — Filtration. 

V. COMMISSARIAT ARRANGEMENTS; [p. 224/>oj«]. 

Ration of the Soldier, — Articles sopplied. — Cook- 
ing Arrangements. — Intemperance. — Beer and 
Spirits. 

VI. DRESS AND ACCOUTREMENTS; [p. 229 potty 

CovERmo FOB the Head. — Body Clothing. — Boots 
— KsAfaAC^. — ^Ammunition. 

Vn. REGIMENTAL DUTIES ; [p. 232 post]. 

Age fob Reobuits. — Drill. — Fdklough. 

Vni. RECREATION AND EMPLOYMENT OFF DUTY ; 

[p. 2d5p0st], 

Libraries. — Schools. — Gthhasia, — Gabdens. -^ 

TRAD£S. 



200 

IX. DISEASE AND MORTALITT ; Ip. 240 post}. 

Fever. — Dtsentebt. — Choleba. — Syphilitic Dis- 
eases. — BhEUHATISU. — LlTEB DISEASE. — SCUBTT. 

— Guinea Wobm. 

X. MORAL CONDITION OF THE SOLDIER; Ip. 247 post}. 
Object in Life. — Mabbiage. 

XI. STATIONS ON THE HILLS; Ip. 249 post}. 

Effect op Elevation on Health Moxtotain 

Ranges. — Space fob Deill, &c. — Strategic Con- 

SIDEBATIONS. ELEVATIONS ON THE PlAJNS. TbOOPS 

TO BE SENT UP ON AbBIVAL. 

Xn. SANITARIA FOR THE SICK; [p. 259 post}. 

Effect of a Fobeign Climate. — ^Benefit of Sea 
Voyage. — Westebn Australia. — The Cape. — 
Coast Stations. 

Xm. DISINFECTING AGENTS; [p. 262 post}. 

Cabbolic Acid. — Permanganate of Potash. — Ice 
Manufactube. 

XTV, TRANSPORT OF TROOPS; [p. 262 post}. 

Route from England. — Accommodation on Ship- 
board. — ^Pbogbess to Inland Stations. 

XV. THE MEDICAL SERVICE; [^p. 263 post}. 

Qualification. — Training. — Sanitary Science. — 

Field Duties. — Rank and Pay Control as to 

Sanitary Arrangements and Remedial Measures. 
— Genebal Powebs. 



WITNESSES EXAMINED, ALPHABETICALLY 
ARRANGED. 



Page* 
Dr. James Bibd^ late Fhjsicisn-Greneral, Bombay Army ; served 

29 years in India --.--_ 218 
Mr. John Bishop, F.R.S., F.R.C.S. ; London - - - 302 
Colonel G. Campbell, served 5 years in Bengal - - - 289 
Sir Peobt Cautlet, K.C.B., Member of the Council of India ; 

34 years in Bengal ...... 284 

Dr. MoCosH, M.D., Staff Surgeon ; 25 years service in India - 146 
Major-G«neral F. C. Cotton, Madras Engineers . - 124 

Dr. Dempsteb, Inspector-General of Hospitals (Evidence in 

writing) ....... 453 

Colonel H. M. Dttkand, C.B., Member of the Council of India ; 

30 years in the country ..... 283 
Dr. Eatwell, Princip^ Calcutta Medical College (" Observa- 
tions") ....... 480 

Mr. Walteb Elliot, late Commissioner Northern Circars and 

Member Madras Council ; 39 years in India ... 247 
Dr. Hugh Falconer, M.D. ; 25 years in India ... 805 
Dr. Wm. Fake, M,D., F.R.S., D.C.L. ; London - - - 316 

Lieutenant-Colonel B. H. Gall, 14th Light Dragoons ; 20 years 

in India - - - - - - -76 

Major-General Goodwtn, Bengal Engineers ... 106 
Mr. Alexander Grant, Surgeon Major ; 20 years in India ; 

formerly personal Surgeon to Lord Dalhousie ... 259 
Colonel E. H. Greathed, C.B. ; II years in India; chiefly 

Bombay ..-...- 200 

Dr. A. H. Hassall, M.D., Professional Analyst ; London . 276 

Mr. E. W. Hughes, C.E. ; London .... 288 
Mr. Julius Jeffreys, F.B.S., late Staff Surgeon, Bengal Army ; 

12 years service ..... 164 & 494 

Dr. H. H. Jones, M.D., late 77th Regiment ; 4 years in Western 

Australia ....... 121 

Sir John Lawrence, Bart., G.C.B., Member of the Council of 

India; late Governor of the Punjab ... - 189 

Dr. McLennan, F.R.C.P., late Physician-General Bombay Army ; 

31 ypars in India - - - - - - 85 

Dr. Lethebt, M.D., Officer of Health, City of London - - 265 

Mr. T. LoNGMORE, Deputy Inspector-General of Hospitals ; late 

Sanitary Officer at Calcutta - ... - 129 

Dr. W. C. Maclean, M.D,, Deputy Inspector-General of Hos- 
pitals ; 22 years in Madras - - - - - 136 

Sir Ranald Martin, C.B., F.R.S., Physician to the Council of 
India; served 22 years in Bengal . . - . l 

Mr. Robert Montgomery Martin ; served in India and China 

251 & 508 

Captain W. S. Moorsoh, C.E., late 52nd Regiment, and Queen's 
Commissioner in Ceylon - - - - - 95 

* The pages and qoeBtioos quoted in this Frgcis refer to the " Minotea of Evi- 
dence," &c, printed for official use in a separate folio volume. 
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Page. 
Dr. F. J. MouAT, Surgeon Mqor, Bengal Army ; 21 jears in Tndia 329 
Captain J. E. T. Nicollb, Madras Engineers ; near 20 jears in 

India ; Bengal and Madras - - - - - 81 

Lieutenant-Colonel Ouchteblont, Madras Engineers ("Be- 

marks") 482 

Dr. Datid Field Rennie, M.D., Staff Surgeon ; served 6 years 

in Western Australia ; also in China - - - - 65 

Mr. J. S. Rob, Surveyor General, Western Australia ; 31 years 

in the Colony - - - - - - - 112 

Brigadier-Greneral D. Russell, C.B. ; 16 years in India, chiefly 

Madras - - - - - - - 225 

Mr. D. Sikbe, C.E., London - - - - - 326 

Dr. R. Angus Smith, F.R.S., Professional Chemist ; Manchester 155 
Dr. CoLviN Smith, M.D. ; served about 7 years in Madras, Ben- 
gal, and Burmah - - - - - - 98 

Mr. A. Stewabt, Deputy Inspector-General of Hospitals; 17 

years in India, Bengal, and Bombay - - - - 52 

Dr. Duncan Stewart, M.D. (Warley Dep6t) ; 30 years in India 48 
Yiee-Admiral Sir James Stiblino, K.C.B., late Governor of 

Western Australia - - - - - -211 

Dr. J. Sutherland, M.D., Sanitary Commissioner, London - 311 
Colonel Wm. Swatman (since deceased) ; about 30 years in India 40 
Colonel Thompson, C.B., Commissary General, Bengal (since 

deceased) ; 34 years in India - • - - . 279 

Dr. R. D. Thompson, M.D., F.R.S., Officer of Health, Mary- 

lebone ; formerly served in India and China ... 270 
Sir Charles Treveltan, K.C.B. ; late Governor of Madras - 290 
Sir Alexander Murrat Tulloch, K.C.B., Army Statistical 

Department ------« 817 

Seijeant-Major Walker, Ist Battalion 8th Regiment ; 20 years 

in India -..---. 338 

Dr. G. C. Wallioh, Bengal Army retired ; 17 years in Bengal - 334 



N.B. — Written replies to queries sent out by the Commissioners 
to the several military stations in India are printed as an 
Appendix* to the Evidence. An abstract of the information 
contained in these returns prepared by Dr. Sutherland 
will be found at - - . - - - 371 

Also Observations by Miss Nightingale on the same returns - 347 
Sanitaiy Statistics of the East India Company's Army, prepared 
by Dr. Farr .------ 528 

Sanitary Statistics of Her Majesty's Regiments serving in India, 
by Dr. Balfour ----.. 535 

Statistics of Regiments which have served in India, from the War 

Office 757 

Observations on the Climate and Meteorology of India, by James 
Glaisher, Esq. F.R.S., F.A.S. - - - - 781 

. > , 

* This Appendix forms a second folio volume. 
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L— SANITARY DESCRIPTION OF MILITARY STATIONS 

IN INDIA. 

Sir Ranald Mabtin — , describes the stations as selected without Sanitabt 
care, comprising everj variety of climate, often unhealthy, under Dbscsriftioii 
malarious influences, damp, ill drained, and some of them subject to ov Staxiosi. 
floodinga. P. 1, Q. 6-11. The majority of old stations have been 
selected by generals of division, presumptively on strategic grounds, 
but often by chance. P. 4, Q. 88-93. 

Colonel SwATKAN — , considered the stations generally were selected 
with a view to military arrangements. They vary much as to healthi- 
ness. Agra, which was formerly healthy, was now the contrary ; it 
was damp from water lying about during the rains. Dacca, occupied 
by natives, was unhealthy. Meanmeer was more healthy, being re- 
moved from a dirty city ; it has also been drained. At Peshawur the 
troops suffered it was thought from irrigation. Surface cleansing and 
removal of nuisances is attended to now as a general practice. The 
regimental bazaars are in the rear of the cantonments, and looked after 
by the quartermaster, but there are no special regulations regarding 
their cleanliness. P. 41, Q. 803-415. The selection of a new station, 
would usually be left to the quartermaster-general, with an engineer 
and a medical officer. F. 46, Q. 511-516. 

Mr. A. Stewart — , describes Cawnpore as tolerably healthy during 
three or four cold months of the year, but very severe at other times. 
It was very unhealthy from 1842 to 1845. The soil is sandy, hot 
winds prevail, and the temperature is veiy high. It lies flat about a 
quarter of a mile from the Ganges, and liable to be annually over- 
flowed to a great extent on one side, when, being generally ill-drained, 
the water is apt to lodge a good deal. There is much irrigation at some 
distance from the cantonments, which are at some distance from the 
native town. The sanitary arrangements were extremely imperfect. 
There is much broken ground, — ^ravines, — in the neighbourhood, usually 
in a filthy state ; and the river during the rains rises to four times its 
ordinary width on the side opposite the cantonments. The subsoil is red 
sand mixed with clay. Water disappears rapidly from the surface. 
The latrines (open cesspits) were sometimes exceedingly offensive ; the 
soil was removed by carts at night There is a plentiful supply of good 
water from wells. P. 53, Q. 636-653. Meerut is more healthy than 
Cawnpore, more favourable for drainage though flat, and in a much 
better climate ; as stations go, one of the best in India. P. 56, Q. 695- 
703. Umballa is a good station, soil light, sandy, with day, partially 
drained, but rather flat ; it is liable to inundations, from which the 
troops suffer. On one occasion an overflow of this kind was followed 
by much cholera and fever. P. 59, Q. 744-749. Kirkee, with all its 
disadvantages, is the healthiest station he ever occupied ; the natural 
drainage is favourable ; soil partly black ; 1,855 feet above the sea. 
P. 59, Q. 756-761. Of late years there has been more attentioa paid 

[N.B.— See note p. 201 ante.'] 
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Dr. F. J. MouAT, Surgeon Major, Eeugal Army ; 21 years in India 
Captain J. E, T. Nicolls, Madras EngineerB ; near 20 year8 in 
India ; Bengal wid Madras - . . - - 

Lieutenant-Colonel Odchteklont, Madras Engineers (" Re- 
marks ") -_.__-■ 
Dr. David Field Rennie, M.D,, Staff Surgeon ; served 6 years 
in Western Australia ; also in China - - - - 

Mr. J. Si Roe, Surveyor General, Western Australia ; 3 1 yeara 
in the Colony ------- 

Erigadier-Greneral D. Rtjssell, C.E. ; 16 years in India, chiefly 
Madras ^ ^ ^ . . . _ 

Mr. D. SiEBE, C.E., London - . . . - 

Dr. R. Angus Smith, F.R.S., Professional Chemiat ; Manchester 
Dr. CoLviN Smith, M.D. ; served about 7 years in Madras^ Ben- 
gal, and Burnaah -.-..- 
Ml'. A. Stewakt, Deputy Inspector-General of Hospitals; 17 
years in India, Bengal, and Bombay . - - . 
Dr. DuNCAK Stewart, M.D. (Warley Depot) ; 30 yeara in India 
Vice-Admiral Sir James Stirling, K.C.B., late Governor of 
Western Australia .-..._ 
Dr. J. SuTHERLAJOJ, M.D., Sanitary Commiaaioner, London 
Colonel Wm. Swatman (aJnce deceased) ; about 30 years in India 
Colonel Thompson, C.B., Commissary General, Bengal (since 
deceased) ; 34 years in India - - - - - 

Dr. R. D. Thompson, M.D., F.E,S., Officer of Health, Mary- 
lebone ; formerly served in India and China . - - 

Sir Charles Trevelyan, K.C.B. ; late Governor of Madras 
Sir Alexander Murray TulloOh, K.C.B., Army Statistical 

Department --».-- 
Seijeant'Major Wai.ker, 1st Battalion Bth Regiment ; 20 years 
in India .__---- 

Dr. G. C. Wallich, Bengal Army retired ; 17 years in Bengal - 



Page. 
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225 
326 
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98 



279 

270 
290 

- 317 

338 
334 



N.B. — Written replies to queries sent out by the Commiasioners 
to the several military stations in India are printed as an 
Appendix* to the Evidence. An abstract of the information 
contained in these retm-ns prepared by Dr. Sutherland 
will be found at ----- - 371 

Also Observatioas by Miss Nightdtgale on the same returns - 347 
Sanitary Statistics of the East India Company's Army, prepared 
by Dr. Farr .....-- 528 

Sanitary Statistics of Her Majesty's Regiments serving in India, 
by Dr. Bat.fode ...... 08.5 

Statistics of Ri^iments which have served in India, from the War 
Office _- - _ - - - - _ - - 767 

Observations on the Climate and Meteorology of India, by James 
Glaisher, Esq. F.E.S., F.A.S. - - - - 781 
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203 



PRECIS. 



I.— SANITARY DESCRIPTION OF MILITAEY STATIONS 

IN INDIA. 

Sir K^KALD IIabtis^ — , describea the stations as selected witliout Samtart 
care, comprising every variety of climate, often unhealthy, under Debcriptioic 
malarious influences, damp, ill drained, and some of theiu subject to ^' Statioss. 
floodings. P. 1, Q. 6—11. The inajority of old stationa have been 
selected by generals of division, presumptively on strategic grounds, 
but often by chance. V. 4. Q. 88-93. 

Colonel SwATMiN — , considered the etations generally were selected 
with n view to military arrangements. Ther vary much as to healthi- 
ness. Agra, which was formerly healthy, was now the contrary ; it 
was damp from water lying about during the rains, Dacca, occupied 
by natives, was unhealthy. Meanmeer was more healthy, being re- 
moved frora a dirty city ; it has also been drained. At Peshawur the 
troops suffered it was thought frora irrigation. Surface cleansing and 
removal of nuisances is attended to now as a general practice. The 
regiment-al bassaara are in the rear of the cantonments, and looked after 
by the quarternQaster, but thei'e are no special regulations regarding 
their cleanliness. P. 41, Q. 303-415. The BelectJon of a new station 
would usually be left to the quartermaster-general, with an engineer 
and a medical officer. P. 46, Q. 511-516. 

Mr, A. Stewart — , describes Cawnpore as tolerably healthy during 
three or four cold months of the year, but very aevere at other times. 
It was very unhealthy from 1842 to lS4o, The soil is sandy, hot 
winds prevail, and the temperature is very high, It lies fiat about a 
quarter of a mile from the Ganges, and hable to be annually over- 
tiowed to a great extent on one side, when, being generally ill-drained, 
the water is apt to lodge a good deal. There is much irrigation at some 
distance from the cantonments, which are at some distance from the 
native town. The sanitary arrangements were extremely imperfect. 
There is much broken ground,— ravines, — in the neighbourhood, usually 
in a filthy state; and the riverduring the rains rises to four times its 
ordinary width on the side opposite the cantonments. The subsoil is red 
sand mixed with clay. Water disappears rapidly from the surface. 
The latrines (open cesspits) were sometimes exceedingly offensive; the 
soil was removed by carts at night. There ia a plentiful supply of good 
water from wells. P. 53, Q, 636-653. Meei'ut is more healthy than 
Cawnpore, more favourable for drainage though flat, and in a much 
better cliujate ; as stations go, one of the beat in India. P. 56, Q. 695- 
703. Umballa is a good station, soil light, sandy, with clay, partially 
drained, but rather flat ; it ia liable to inundations, from which the 
troops suffer. On one occasion an overflow of this kind was followed 
by much cholera and fever. P. 59, Q. 744-749. Kirkee, with all its 
disadvantages, i^ the healthiest s^tation he ever occupied ; tho natural 
drainage is favourable ; soil partly black ; 1,855 feet above the sea. 
P. 59, Q. 756-76). Of late years there baa been more attention paid 

[N.B.— S« note p. SOI ante.'] 
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Satsitabt drained tLan Madras, and the water better ; it is couseqiieiitly more 

DiscEiPTios healthy. The soil in the Nizam's country is grauite, and where granite 

or Statioss. ia jn. a state ol' decay places are unhealthy 5 alao when the ground is 

broken up Tor the first time. The application of water is beneficial. 

P. 139, Q. 2306^2320. Sir Patrick Grant has urged the abandonment 

of the cantonment at Secunderabad. Q. 2343- 

Dr. McCosH — , describes Prome as particularly unhealthy ; it ia 
shnt out from the prevailing winds, and inundated during the rains ; 
selected without reference to sanitary considerations, being on impor- 
tant town of Burmah. There is a range of hills about 50 miles distant. 
The Irrawaddy is navigable at all seasons to and above Prome. Ran- 
goon is liable to tidal inundationj but is a healthy station for the 
tropics, much better than Calcutta ; so 5s Pegu generally as compared 
with Bengal. There are no hills within 100 miles of Rangoon. The 
whole coontry is annually flooded, and when the river falls stagnant 
pools are left to evaporate between the nullahs ; drainage to carry off 
the water rapidly might be easily effected. Pp. 146, 147, Q. 2444—2488. 

Sir John Lawrejcce — , considers that some sites for cantonments 
have been extremely well aelected, others badly. Drainage has not 
been cared for as it ought, but this has improved considerably of late, 
and much attention has been paid to latrines, &g. P. 190, Q. 2922- 
2924. ImproYemcnta might bo made in the cities, as Delhi and Lahore ; 
bat epidemics often appjear in the cautouraents some miles off, before 
the towns. The whole country round these old cities is rotten and 
decayed, so that it 13 difRcult to find healthy sites within several miles. 
Great care is necessary in the selection ; objections are not always 
obvious at first sight. The favourable character or otherwise much 
depends on the committee selected to report. The members should be 
specially qualified and appointed by the Governor-General and Com- 
mander-in-Chief, upon the recommendation of the Princi]>al Medical 
Inspector, the General of Division, and the Governor of the Pro- 
vince. The best men showld be brought from any distance, if necessary j 
not choosing persons because they happen to be on the spot. Every- 
thing should be done to secure the best sites, and those which are 
proved unhealthy should be abandoned. Many of the present canton- 
ments have arisen out of old standing cnmpa, Trees for shade, &c. 
are advantages ; it is underwood* that is unhealthy. P. 197) Q. 
3017-3032. 

Col. Gkeatiied — , states that there are establishments for surface 
cleansing and removal of refuse under the brigadier at all stations ; 
there are under him the Engineer, Bazaar Superintendent, and Quarter- 
master of the week, who makes his report. The refuse is often burned ; 
and there is no annoyance from the bazaars, latrines, stablesj or 
alaughtcr-housea ; only from the barrack urinaries. There are very 
good regulations. P. 202, Q. 3120-3132. 

Dr. Bird — , describes Bombay and Colaba as undrained, warm, 
damp, and unhealthy during eight months in the year ; Poona and 
Kirkee are comparatively dry and temperate ; Poona is one of the 



* The Poona Committee recommend that no hedge -ro-vrs in the neiKhboiirlitHxi 
of cantonmentB and mllitarj roads be allowed to exceed three feet in heigtit. (Ap- 
pendix, p. "SS.j The Muttra. Committee point out the obnoxious practice of brick- 
borning near the -works at new stations ; stable litter, bcsesi, and ordure we the 
ordinary fuel, creating wide Hprt'ad nbomination. At Pesliawur, such kiliiB were 
buminp 7^ yeara, and the health of the troops considerably improTCd after ihese were 
allowed to bum out in 1857. (Appendix, p. 213.) 



[NJ3,— See notes pp. 201 and 202 ante,] 
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hoalthJest localities in lodia. Belgaum is lesa favoiu'able, there are 
ravines and broken ground about the cantonments. Pp. 213, 214, Q. 
3413-3434. Kayra, wliirh was abandoned, is an instance of sv bad selec- 
tion of site in the midst of swamps ami broken ravines; tbo mortalitj 
was very great, though the buildiuga were altogether superior. P. 216, 
Q. 3482-3484. 

Sir P. Captley^, states that the drainage of the stations in Bengal 
was generally defective, but latterly great alterations were being made. 
At Cawnpare the work has been done in detached bits without a com- 
prehensive plan ^ had it been otherwise, it would doubtless have been 
effectual. The nativea build their hut^ with mud dug at the spot, 
leaving the holes open ; so that in constructing the canal through the 
CawD-ba:taar ponds fuU of black iilth were fouml ; there is also n total 
absence of ventilation ; thinks that if such places as Cawppore, Delhi, 
and Kurnal were systematically drained there would be comparatively 
little disease. The foul ravines, want of drainage, and the iiltb in the 
bazaar, would account for the frightful mortality existing at Cawnpore. 
These things might be remedied at a moderate cost, by which the 
health both of Europeans and nativea would be considerably improved. 
Mentions Sbamli in the Doab as an in&tanca of what might be done. 
This was a large town, always inundated in the wet season, and very 
unhealthy, the only channel for the water being a small tortuous nullah, 
A straiglit ditch was cut into the river, and there has never been a col- 
lection of water since. Colonel Baird Smith recommended a similar 
process at Meerut f and Major Wilberforce Greathcd eucceoded in 
draining the interior of Delhi by imder drains into the Jomna. Tliis 
want of drainage is the universal want from Calcutta upwards; open 
drains cheaply constructed are the best for the purpose^ P. 234, Q. 
3901-3940. The unhcalthiness of the cantonment at Delhi probably 
arose from its proximity to a nullah from an extensive jheel; had tlio 
natives been listened to in reference to this, to them iiotorion8,j heel, the 
cantonment would not have been placed there. Delhi itself is one of tbo 
healthiest places in Bengal. Irrigation is not injurious, except when 
abused by overflooding and letting the water lie about in holes,, which 
produces malaria, causing intermittent fever, and spleen ; this might 
be remedied by drainage combined with the irrigation and levelling 
the groond in the neighbourhood of towns. Pp. 236, 237i Q. 3960- 
3992, 

Mr. A. Gbakt — , states that the conservancy and sanitary arrange- 
ments of the hill stations are often extremely defective, though formerly 
they were much worse. Believes the prevalence of diarrhoea is to be 
attributed to these causes rather than to cold or damp. P. 262, Q. 
4484'-4492. 

Dr. E. D. Thompson — , considers the mode of disposing of the sewage 
at Bombay very objectionable, it passes into the sea, and is very ofFeu- 
sive ; the burial grounds are also very bad. P. 276, Q. 4873-4875. 

Colonel Ddeai^d— > thinks the question of stations of great impor- 
tance ; no doubt sanitary improvement may always be going on, and 
the mortality might be reduced ; it is a question of expense. Stations 
have been moved with the extension of the frontier, but everything 
was done in Northern India by tbo aid of committees, &c. to select 
the best sites available. P. 287, Q. 5163-5172. 

Sir C. Teeveltam — , states that great care ia now taken in the selec- 
tion of sites ; nothing could be better than the site in the Neilgherries, 
■where the climate is like the South of France. P. 292, Q. 5259-5261. 



Sakitar* 
Dbsceiptiok 
or StatiobSi 



[N.B.— See note p. 201 oai!**,] 
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Madras being flsit is not well drained, but thd river contains excellent 
fish J it is dammed op, and perlodicallj scoured by tlie rains. Formerly 
ths sewers discharged their contents oyer the dry banks, but gutters 
having been cut in the sand they now are emptied in deep water until 
carried out to sea by the floods, P. 293, Q. 5277-5284. Madras is, 
perhaps, the second city in the Queen's dominions, and probably con- 
tains a million inhabitauts, but there is no census, which it is desirable 
should be taken. The drainage is very bad, there being no means o£ 
flushing the sewers from want of water. He had initiated a plan for a 
municipal council, wlio should be empowered to raise funds and to 
carry out improvements of this nature, which be hoped would be es- 
tablished. Attention to these matters is the more important, inasmuch 
as the health of the troops must be affected by the local conditions audi 
health of the population by whom they ai'e surrounded. P. 294, Q. 
S28ft-5314. 

Dr. Hugh Falconeh — , states that the mean level of the country , 
about Calcutta is hardly above the highest tides, so that any kind ofl 
drainage is exceedingly difficult; the practice is to dig large taukar 
to catch the water ; and the sites for buildings are raised with the soil] 
dug out for the tanks. P. 305, Q. 5390^398. The conditions of J 
drainage and surface differ materially, according to position and eleva- 
tion, which greatly affects health, the deltas of large rivers being alwayai 
the most unhealthy. The organic matter which is washed down from 
the higher levels there undergoes decay. Next to temperature, mois- 
ture most affects the health of Enropeans in India ; the drier the 
climate, concurrently with diminution of temperature, the more 
healthy. The southern side of the Himalaya mountains is often deluged 
with rain (ill some places it has been estimated as high as 500 inches 
during the year), whilst the northern side is perfectly dry and sterile. 
The Terrai, covered with forest, swamps, and jungle, is most deadly 
during the rains, from vegetable decomposition poisoning the air, affect- 
ing not man oaly^ but often domestic animals. That part between the 
Indus and the Sutlej, which is now cultivated, drained, and dry^ is 
healthy, P. 306j Q. 5405-5458. Is not aware that rocks in the 
abstract have anything to do with sanitary conditions. It is where 
these are ground down into mud, forming seil, that the difference of 
condition comes into play. Had been led, from observation at Burmah 
and Singapore, rather to regard ferruginous soils as salubrious, Con- 
siders excess of heat and excess of moisture among the irremovable 
causes of disease in India. P. 309, Q. 5469-5479. 

Dr. SoTHEULAND — , observes that, according to the returns, the records 
of meteorological facts are very imperfect, so that the elements of local 
climate are often little known. Except the surface cleansing of canton- 
ments, little attention has been paid to sanitary improvement, there 
being no proper drainage, and even the surface drainage is bad. The 
privies and urinals are offensive, which always indicates danger. The 
removal of excreta should take placo at least twice a day, but the 
system admits of great improvement. Koof-guttering is generally 
deficient, and the cook-housea and ablution-rooms are drained Into 
cesspits, by which means the subsoil is kept damp. The baasaars, often 
close to the cantonments, aa at Bangalore, are filthy, undrained, except 
at tho surface, and supplied with tank-water full of impurities; the 
houses overcrowded and ill-ventilated. The towns are under even 
worse conditions, containing all the elements which even in more 
temperate chmatca would predispose every kind of fatal epidemic. P. 

[F.B,— See note p. 201 mte.J 
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31 1, Q. 5490, Ko native popalation should be allowed within a certain Samtast 
diutancc from a rniiittiry station ; they slioulJ bo to leeward, aud plans Dbbcmptiom 
should be laid down for streets, drainage, &c. before a bazaar is allowed "^ SrATi osa. 
to grow up. A porous soil, if undrained, speedily becomes saturated 
with decaying organic matter. By avoiding every removable cause of 
malaria, persons will be better ablo to withstand such as may bo irre- 
movable. P. 315. Q. 5510-5519. 

Dr. Wallicii— , considers that sitea should be selected on high 
grounds where there are trees which, witliout underwood, are beneficial. 
Stations aro generally chosen from a military view, and the medical 
officer is little consulted ; sanitary considerations iiot having been much 
thought of. P. 337, Q. 5889^894. 

Dr Dempsteu — , considers that sanitary arrrangementg must still 
he of first importance in the plains, where the great majority of deaths 
arise from diseases of undoubted malarious origin. Thinks that in the 
immediate neighbourhood of the notoriously unhealthy stations of 
Cawnpore, Kurnal, Dinapore, Delhi, Ghazeepore, ttc, healthy loealitiea 
exist i refers to evidence procured by the Canal Sanitary Committee 
on this point. P. 463. At Peshaivur he was one of the committee for 
selecting the site for a new cantonment, who had presented a note on 
the necessity of prohibiting irrigation within one mile at least of the site, 
two miles being a more prudent distance in such a stiffj clayey woil, 
which should be thorgughly drained, of which the natural fall of the 
country admits. Has never since visited the place, therefore cannot 
eay if the recommendations, with respect to irrigation, Sec, were at- 
tended to, but heJievea that barracks have been erected on the original 
site, probably for military reasons. The prevailing diseaaea are colds, 
bowel complaints, and intermittent fevers in July, August, and .Septem- 
ber ; bnt the mortality ia nnusually smaU. Much rain or westerly 
winds during these hot months produce unhealtbiness. All the ordinary 
frtiita and the water are wholesome, though the native popuhuion are 
prejudiced against wat^r drinking. About eight mites to the esrst of 
Peshawur there is a fine open dry plain, and the soil is tight and 
permeable, with largo admixture of sand (about Kasaim and Jubba), 
affording nn eligible site for location of Europeans. P. 470. Loudiaua 
is now abandoned as a station. It was remarkably healthy at the 
commencement of his residence there, and very much the reverse after- 
wards, which was accounted for by a stoppage of the natural drainage 
of the place, and its consequent inundation during following very wet 
seasons, producing malaria and virulent fever, from wiiich the troops 
almost universally suffered, and it happened that those who occupied 
the best barracks from being nearer the malarious influence suffered 
more than others worst accommodated at a greater distance. The 
officers were nearest of all, and were aifected longest. P. 471. Meerut 
(from 1850 to 1854) has long proved one of the most healthy stations, 
at which sick from Loodiana and Lahore quickly regained strength. 
Ko river or low moist land in the vicinity. An open plain 30 milea 
from the Gauges. Loose permeable soil of humus clay and sand. Good 
"W-iter from 11 t^> 24 feet of surface in. dry season. Copious periodical 
rains. European fruits and vegetables abound. The genera! drainage 
is good ; some defective portions were being regularly drained in 1854. 
The drains, however, were open (the e^tpense of covering being 
thought too great), and highly offensive in hot weather, though lime 
was used every 24 hours. Recommends the practice of digging trenches 
behind the camp for native resort, to he periodically filled up. P. 472. 

[KB,— See note p. 201 ante]. 
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Sajtitabt Cawnpore ta Qotoi-ioiis as one oF tlie most unhealthy stations, nearly 
DwBCMPTioN geveu luiies along the edge of a. high bunk, overlouliing a very wide por- 
OF Stations. jJqq gf ([^^ Ganges, nine-tenths of the channel being dry, except during 
the rains ; the bank is chiufly clay, and ia traversed by deep ravines. 
When the mutiny broke out large new barracks were being erected on 
a site which liftd been selected in the dry seasou, without inquiry, and 
which he found after the raina in 1856 to be a concealed marsh, covered 
with rank grass, and ankle-deep with water. Men placed on a similar 
site were more unhealthy than others occupying bad barracks close to 
the filthy city. The lieat, soil, difficulty of drainage, and proximity of 
the Ganges comVnacd to render Cawnpore unfit for location of Euro- 
peans. P. 473. Lucknowhas several square miles of land immediately 
to the north well suited for barracks ; it was found dry and free from 
swamp during the wet eeaaon, Natural drainage good ; at ii safe 
distance from the Goomtee and from the city. Found from inqniriea 
that the inhabitants of thia district were generally healthy ; being 
within two honra of Cawnpore by rail, it may be found deairable to 
remore the force now kept there^ to Lucknow. P. 4V3. At Dc4hi the 
troops had been removed from the city, where they were healthy, to 
cantonments on the edge of low irrigated land, which proved so pesti- 
lential that the ground was abandonetl. On inquiry he, found that 90 
per cent, of the natives in that locality were afflicted with spleen 
disease. Hh obeeryations were afterwftrda confirmed by Dr. Pnton. 
Believes that a comparatively safe position may be found somo miles 
south of Delhi. P. 474, Dinapore is situated on the Ganges, muck 
like Cawnpore. The soil, a rich mould, subject to constant overflow 
during the raina ; irremediably vicious aa a European station. Fever 
and dysentery are generally prevalent in autumn, and cholera nearly 
every year. The climate here is neither so hot nor so cold aa in the 
upper provinces. P. 474. Almorah, the ctipllal of the hill district of 
Kumaon, ia about 40 miles in the interior from tho foot of the hills> 
stands 4,500 feet above the sea. Seasons similar to Landour ; climato 
generally agreeable ; slight diarrbcea prevalent on first residence (at- 
tributed to the water), also intermittent fever. Goitre ia endemic in 
the neighbouring valleys. P. 475. Simla is also 40 miles in the 
interior of the hills ; elevation, soil, and climate similar to Landour, 
heavily timbered, much grass and underwood. On some oceasiona low 
typhoid fever has prevailed. P. 475. Darjeeling, in the Sikkim tei'- 
ritory, nearly as cool, but nmre moist than Landour. The barracks 
generally superior, hut destitute of wash-houses. Air sonioistthat cold 
is seldom taken liy remaining in damp clothes. Croup prevails among 
the young. Jungle should be passed when the sun ia well up, and 
during hot or cold seasons. P. 475. Cantonments should be dry and 
in a well-drained country, free from liability to inundation, on light 
permeable soil. Avoid river-banks or marshes- The health of tho 
natives should be inquired into, and the quality and supply of the water. 
P. 475. 



II ^BAEEACK AND HOSPITAL ACCOMMODATION. 

BAnaACKSAND Sir Ranald MiRTix — , states that tho structural arrangements of 
-HoM'iTALa. barracks anil hospitals generally are very deficient, sind there is great 
neglect in reference to the removal of nuisances. The buildings are of 
brick, but uuiveraally defective, narrow, low, and confined, except the 
new barracks, and even these have not sufficient cubic space. None of 

[N.B.— See note p. 20l a»(«]. 
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5 buildings are rnisPtl upon arches, nor havo they double roofa, 
the tioors aro continunlly diimp. The lioalth ol" iIib troops is very 
largely aftected by bad barracka, as compared with those better con- 
structed, as ishown betm'een Queen's and Company's barracks at Seeun- 
derabad. VoraDdahsare common, which are sometimes used for sleeping 
when the bniidings are overcrowded. Thero is no rula a3 to cubic 
space, or yenlilatiun, but punkahs aud tatties are often beneficially used. 
The rooms are otTensivo at night. There is no organized system for 
providing? means of ablution ; water carriers ara usually employed. 
Surface drainage and cleansing is quite as deficient as other arrango- 
ments, and should be placed under systematic medical police. P[i. I, 2, 
Q. 10-54. The hospitals in India are not auffiiriently ventilatjjd, but 
they are attended by a class of warrant otlicers, lieaidea ordorlies and 
native attendants, so that as n'garda personal care they are not surpassed 
in the world. The buildings, di'ainage, &c, are defective, as in the 
barracks. P. 7, Q. 16.5-178,* 

Colonel SwATMAN — , thought many of ihe old barracks most inferior ; 
but the new ones admirable, with considerable means of veniilatioQ. 
Lime washing and cleansing is now frequent. There is no diiEeulty 
as to the execution of repaii'S. The superintending engineer has larga 
powers of action in emergency. P. 41, Q. 291-302. Baths were always 
provided at all places he had seen. P. 311. 

Ml'. A, Stewart — , states that the drngoon barracks at Cawnporo, 
wbieh were very inferior, were removed before the muiiny. They were 
built in parallel lines from north to soutli, a bad arrangement, as the 
wind generally sets in from the east or west. No bsirracks ought to 
eJtist in the north-west provinces without being so placed as to get 
the full advantage of the wind. All tho barnicks aro of one atory, 
raised a little above the ground, but with no circulation of air under- 
neath. It would be very advautngeons to hnve tho buildings well otF 
the ground, so that the spaces underneath might be used as places of 
ahelter and recreation ; but if such places be not clean, ventilated, and 
drained, they are mischievous, especially as at Kirkee, where a drain 
with openings receiving water and lilth ran underneath tho barracks. 
The barracks were usually overcrowded. Difficult to state the cubical 
space per man ; it shouUl be double what it now is. Sir C. Napier 
^owed 1,000 feet per bed. Htm never ascertained by meaBurement 
what the space has been. In some jihtcee the barrack roofs and walla 
are double, in others not. AH the old barracks were bad. The new 
building at Meanmeer, built by Sir C. Napier, was the only good 
barrack ho ever saw. It would be sound economy to provide such all 
over India. The ventilation at present is by doow and windo%vs, 
which ore not glazed, and the space for beds between these is so 



Babraoks AUlF 

HOSI'lTALS, 



• See paper addressed to the East India Director* by Sir R. Martia, cnntaining 
BTiggestJons for promoting the littikli of the troops in India, pointing out that in 3^ 
y^rs from 1815 to IWfl tea millions sterliDg had been waKttdby prevciitihlc nwrtjJSty 
among the troops, and rteommending various epKcifiecl iraprovfmt^nts in tlic ssimehirp, 
drainage, and ventilation of harracka and hospitals ; also a better selection (vf staiit\n« 
on the hills; with hints for properly investigating the mouutaiu climBt««. A*U 
dendatn (Xo. 2), p. 19. Tlie Uuiritsir Committee suggest the use of hollow IvricVt 
for barracks, -which would not retain the heat so long after sunset (Ai'ih'Tulm^ p, 
190,) The Pooaa Committee advise that bamicka be lime wnslied " Ih, 

and bntshea kept in store for thia purpose (Appendix, p, "aTi.) Tin- i '.^m- 

miitee cftontder that taiities are apt t* cause cMUa und bring on rheum:: umi ,ii ssikv 
(Appendix, p. 59.) 



[N.B. See notea pp. 201 and 202 ttjiite]. 
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Batibacks Asp narrow that the men lie exposed to tliorougli draughts ; the men,, 
HoariTAis. therefore, both in barracks and hospital, suffer as much frominjiidiciauat- 
"*"" ventilation as from want of ventilation. Sometimes the men sleep in 

the verandahs for want of spane inside. These draughts are especially 
injurious to patients suffering from chronic dysentery in the cold, 
months. Tatties are used to cool the air during the hot months. At., 
Meerut the barracks are arranged like those at Cawnpore ; they weravj 
frequently complained of from 1851 to l8o5 ; some improvements have 
been made. The barracks at Meerut were very bad and deficient j 
there was no accommodation for the married soldiers, who were thcre- 
foi"e put into the enclosed venmdiUis. By great good fortune there waa 
no epidemic when he was there. Considers the pi'actice which prevails 
in India of placing the saddlery in the same room in which the men. 
sleep very objectionable, impeding ventilation, &c. In new barracks 
room might be provided fur the saddlery at the end of the dormitories. 
The infantry at Meerut are quartered in detached masonry huts, with, 
about 30 men each ; these arc favourable to ventilation if well cari'icd 
out. The hospital at Meerut was very badly lighted, eo dart that 
operations could only be performed after carrying the patients into t.h© 
verandah, where they would be exposed to dust, sun, and wind. The 
hospitals generally are worse than the barracks. The thatched roofs 
are cooler than tiles, but liable to fire ; never tried the dilTerence with 
a thermometer ; they are generally single. The old Lahore barrack 4 
were had and very unhealthy ; the new buildings are very fine. 
Umballa has the best barrack after the new one at Meanmeer. Thd 
infantry barrack not so good ; it is a good barrack on a bad $ite. 
Heara that the health of the place has latterly been much improved by 
sanitary arrangements. Served at Kirkee 4A years. The barracks are 
old and bad, only eight inches above the ground. The naturnl drainage 
of the site is favourable. Soil partly black. Kirkee is l,85o feet 
above the sefi- Throughout India there is great want of proper means , 
of ablution ; men usually wash in the verandab or do the best they, 
can ; they can very rarely bathe ; such accommodation ought alwuy* 
to be jtrovided. There is no difficulty in obtaining water by means of 
carriers, either with bullocks or hand labour. Pp, .53-60, Q. 6.5-1-768 
In Bombay the married soldier is usually better provided for I ban io 
Bengal, where there is often no separate accommodation ; at Kii'keo 
they were in detached huts. A matron is provided in the Bombay 
hospitals to attend the women, but not in Bengal. P. 62, Q. 707-801. 
Lieutenant-Colonel Gall — , states that the barracks at Kirkee nro 
about 30 years old ; small, without ventilation ; having no protection 
from the monsoon. Wind and rain beat in during the wet season. It 
is very oppressive during tlio hotBeason. Barracks should be lofty and 
ventilated in a proper manner, not from the doors and windows. More 
space should be allowed for the beds. There should be double roofs 
and broad verandahs, in which the men could amuse themselves without 
exposure to the sun. At LaJiore the new barracks were not built 
when he was there : troops were much huddled together in the previous 
temporary ones. Washing-houses were introduced at Meerut in 18j3. 
Recommends largo and deep swimming batlis, for which there is 
abundance of water. The men bathe in the river at Kirkee, For linen 
there is a washerman in every troop, who engages hia own servants, 
and is responsible. The orderly officer reports as to the general cleanli- 
ness of the barracks to the commanding officer, besides whidi there is 
a barrack committee. Any works requiring expense would ho reported 
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to the brigadier, who cannot go beyond et small amount, even on emer- Baheaoies ahd 
gency ; if expensive the engineer must report to his superior, and it HoariTALS. 
migUt be further refeirccl. There are printetl " Station Orders " ~~~" 
furnishcil to the officers. Pp. 76, 77, Q. 904-924. The bazaars aro 
under bazaar masters, who are magistrates. Much li<nior is clan- 
destinely sold in the bazaars. It is the master's duty to prevent this 
among the soldiers, and any delinquents are severely punished. Camp 
followers are quartered at a little distance outside the line?, under the 
supervision of the commander. The quartermaster superintends the 
removal of surface nuisances, extending to the camp followers, and he 
is responsible to the commanding otKccr. Disorderly women may be 
turned out of the bazaar or sent before the magistrate. Knowa of 
no observation with a view to prevention of venereal disease. The 
bazaar muster is always a European. The bazaars are usually ia 
pretty good order, and contrast favourably with native towns. There 
is dj-fficulty in overcoming otfensive habits of the natires. Pp. 76-78, 
Q. 904-942. Large roomy barracks should always be provided, 10 
feet at least being allowed for two beds, and the rooms 25 feet high. 
It would be economical in the end. The satne rule as to space should 
apply to hcspitala in a stronger degree. Pp. 80, 81, Q. 1013-1018. 

Capt. J, £. T. NicoLLs — , states that ttie buildings are all of one 
story ; the floors raised a foot or so from the ground by brick rubbish j 
the ordinary materials are used; they have single roofs; thinks im- 
provements in details may be made, but approves generally the standard 
plans now issued by the Government. The regulation is to have 
plunge baths. P. 83, Q. 1081-1098. 

Dr. McLellan — , describes the barracks in Bombay as usually built 
of brick, with tilo roofs single ; temporary buildings are of wood, with 
thatched or cadgan roofs. Floors arc generally raised from one to four 
feet solid ; but it would be better if they were on arches high enough 
to be used as places of amusement or work ; 1,200 cubic feet per man 
was the regulated amount. The verandahs are from 7 to 12 feet wide. 
There are ventilators in the roof, but the air is close at night. 
Soldiers will shut themselves up. On the whole, considers the 
barrack accommodation deficient. Better means for ablution should 
be provided, and baths should not be made dark and uninviting as 
at Poona. Pp. 86, 87, Q. 1169-1195; p. 92, Q, 1282. 1,800 cubic 
feet space h allowed in hospitals. Q. 1283. 

Capt. W. S. MooHSOM — , explained an improved punkah, for providing 
an increased current of air throughout the width of a large room, 
consisting of fans of wetted canvass, propelled by bullock power and 
multiplying wheels. The temperature would be regulated at pleasure 
by the velocity and quantity of water used. One machine di-iving 
10 punkahs by a single bullock will suffice for a building containing 
lOO men, but by increased power barracks for 1,000 or 10,000 might 
be thus ventilated by one machine. Estimated cost of machine for 
100 men 68/., for 1,000 about six times as much. Pp. 95-98, Q. 1314- 
1348. 

Dr. CoLviN Smith — , states that the old barracks at SecunderabaJ 
were badly built, on low, undrained ground, full of holes. The barracks 
at St Thomas Slount arc badly situated under a hill, where there was 
no breeze, very close and confined. The new barracks at Trimulgherry 
are the finest ho has ever seen. P. 100, Q. 1392-1397. Ventilation ia 
usually from the top ; thinks that tatties should be used to reduce the 
temperature ; neither punkahs or thermantidotes were used in the 

[N.B.— See note p. 201 ante]. 
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CK5 Asm barracks. There are ample meana of ablution (but not baths) provided, 
of which tlic men do not sufflcientlj avail themselves. The arrange- 
ments in the boBpitals are not convenient for ablution of the sick, 
P. 100, Q. 1406-143L Thinks the native hospitals Tcrygooil, but the 
old European ones deficient, badly ventilated, and air at night very.l 
impure from overcrowding; pimkjiba are used, and sometimas tatties;^ 
they should be always. 

Major-General Goodtvtk- — , describes the old barracks at Cawnpor 
and Calcutta ns very bad; they were, eonserjueutly, pulled down. At.1 
Chinsurab they were pretty good, but not aiifBciently raised; tbo,,! 
urinaries and cook rooms badly placed. P. 107, Q. 1654, 1663, 1G74. 
Refuse and impurities are daily removed by hand labour ; condemn*-' 
the system of urine tubs in barracks P. 108,' Q. 1681-1696. Baths, 
arc not always provided. There was only one at Fort William, Thero' 
were none on the plan of the new barracks in course of erection, 1857- 
Barracks are one or two stories high, sometimes three. Brick is tha| 
principal material ; the floors ore generally bmed ; had recommended! 
the use of iron in lieu of the unseasoned wood which alono can be got 
in India, and aapbalte for floors, wliich had been tried at Fort William 
with perfect success. The increasc^d durability would balance the 
original increase of cost in 20 years, as no wood there lasts mors 
than eight yearn, rendering constant repairs, and new roofs necessary. 
The light iron work also offers great facilities for ventilatiou. The 
bricks should be of better quality, to keep out moisture { these iron 
roofs were double ; he recommended double iron doors also, so as to 
dispense with both timber and grass, both of whicliaro so liable to take 
fire. The absence of raised arcaded basements is a great fault. Thinks 
thermantidotes should be used ; pmiknbs not sufficient, A new one 
was being tried, which he had not seen, it might have been Capt. 
Moorsom's. Thinks the cubical space allowed has been 800 or 1,000 
feet. Slight repairs are done on the request of the commanding 
officer j but estimates are sent to 'Government for periodical repairs. 
They are usually proceeded with at once. P. 108, Q. 1710-1788. 

Major-General Cotton — , thinks the new ban-acks at Jackatalla aro 
unnecessarily high, as it increases the cost, and ventilation could be 
contrived without. P. 12o, Q. 2025-2029. 

Mr, LoNQMORE — , states that the barracks iu Calcutta are raised on 
arched basements, which somewhat diminishes the want of free ventila- 
tion in the fort.* P. 131, Q. 2158-2162. The kuTaeks at Dinapore 
are had ; not raised as they Bbould be off the ground. New temporary 
barracks have recently been erected; they are, consequently, also on 
the ground, in parallel lines, and coastructed of had materials ; intended 
to last five years, but will probably be patched up, and used for » 
much longer period. A Inrge part of the mortality is owing to such 
defects in barracks, P. 132, Q. 2181-2208. Thinks the plan of daily 
removing excreta the best for such, a locality na Lower Bengal. 
Q. 2217-2221. 

Dr. Maclean—, describes the old barracks at Socunderabad as very 
faulty and overcrowded ; 1,200 men being stowed away in buildings 
constructed for 700. The new Trjmulgherry barracks have not yet 
been fairly tried, having so many quartered in them that the verandahs 
were filled with beds, P, 140, Q. 2339-2346. Overcrowding and bad 
ventilation were the master sins of the old system. Q. 2352. At 



See description of new bairacks at Tort William, Addendum No. 2, p. 136. 
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Sccnnderabad tliere were patcheries for jnarried men, wbo were more Baihucmiakd 
liealthj than men in barracks ; thinks the syatem of buildiiig costly Hospitais. 
iforracks an unfortunate one ; the expense is so great that the 
xeqnisite space is grudged, whilst the men would be much better in 
small detached bungalowe, at much less cost. Epidemics a.lBO run 
through barracks ; isolated dwcUinga are far superior. Single story 
buildings, placed en erfteltm, containing half a company each, would 
be much better than larger barracks. P. 142, Q. 2373-2388. 

l>r. McCosfl— , states that the troops in BurmaJi were quartered in 
temporary wooden barracks, which wore tolerably healthy. P. 147, 
Q. 2464, 2465. Never stiw any built of tnasonry in that country. 
Q. 2482, 2483. Suggests that barracks should be constructed of 
common earthen conical pots about nine inches long, pervious to air, 
with circular roofs, — ae n^od in Syria, — at bnlf the ordinary cost. Ko 
timber would be required, so that they would bo fire proof and ant proof, 
and last a century or two. P. 152, Q. 2630-2634. Ventilation pro- 
Tided by the engineer is often stopped by the men, which is the chief 
difficulty. Orer-crowding is not common, but sometimes exists under 
force of circumstances. P. 1 53, Q. 2643-2646. 

Mr. Jltlius Jeffueys^^^ is of opinion (hat much unhealthiucas is 
produced by the barracks being too near the ground. They should be 
clevatod 15 or 20 feet. Suggests a plan for building light temporary 
barracks of great strength, formed of thin wood scantling placed edge- 
ways, and thin sheet iron, which may be put up very rapidly. All 
the parts, though rough, and readily procurable on the spot, being 
fitted beforehand, and no scaffolding required. More protective from 
either cold or heat than brickwork, and proof against ordinary causee 
of fire. Pp. 165-169, Q. 2802-2S30, Suggests, also, a method of 
cooling the air, and of ventilation, by making a series of wells under 
the floors of buildings, dug to within a foot of the water level, and 
guarded from the admission of any decaying substances. The original 
expense would not exceed one year's cost of tattie?. External air also 
may be pumped into the wells by a simple means described. P. 177) 
178, Q. 2853-2859. 

Sir John La^vrence^ — , considers the modern barrack accommodation 
in Bengal is escellent, twice as good aa formerly. Thinks there is no 
ground for complaint ; but that thoy are too large. It would be 
better to build rooms to contain half a company each, as the men 
would he more comfortable and le.9B subject to annoyance. The 
barracks at Sealkolc arc unreasonably good and extravRgant j they are 
higher than necesaftry. Those at Hyderabad are also vere fine. In 
iUpper India it is not necessary to raise them on arches, though 
tcquisite in damp localities. The lower rooms might be used as 
libraries, workshops, and dining rooms, and the upper to sleep in. 
Lath and plaster or pots of earth outside flat roofs would serve the 
purpose of double roofs. The officers build their own houses, which 
are often not bo good as the barracks now provided for the men. It 
would not much increase the expense to have smaller buildings. It 
is better to have two stories because there is not so much ground 
occupied and to be defended in case of disturbance. The front of 
the infantry barracks at Lahore was not less than a mile Jong ; the 
canteen being at one end, which causes great fatigue to the men. Tlie 
building should be concentrated as far as compatible with sanitary 
precautions, as at Kawul Pindi. A portion of each cantonment should 
be paj-tly fortified J easily defensible in case of attack. Thatched roofs 
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KD should be avoided. Pp. 189-191, Q. 2902-2936 ; p. 196, Q. 3010 
-3012. Approves the plan of having cottages for the married soldiers. 
There should be a sepHrato hospital for women, with a European 
mutroa. P. 198, Q. 3037, 3041. 

Colonel GiiKATitED — , states that the new barracks are very good, 
the old very bad. The improvement commenced about 15 years ago. 
At Foona, Kurrachee, and Hyderabad there arc excellent barracks. 
Ttiinks building entirely vfith brick is a disadvantage ; iu hut vi-eathor 
the smell caused by the sxilphurous fumes is like that of a brickfield, 
and the brick flcH>ring in the verandahs is excessively hot. Plastering 
might remedy this, hut the best flooring is rammed earth washed over 
with cow-dung ; it keeps away vermin better than anything else, and is 
durable. At l>eesa the barrticka were bad, and those at Jiillundur, 
though well planned, were of bad materials, and the floors were damp. 
There is plenty of air, the doors being always open^ and box ventilators, 
in the roof. The hospitals are universally spacious and airy. Urine 
tubs were not used iu his regiment ; but the urinaries outside, neces- 
sarily near the barracks, were very offensive at all times ; a nuisance 
which could not bo got rid of, though the engineers did everything 
they could. The drainage might be very much improved in this 
respect The latrines were good, and well managed. The cleansing, 
whitewashing, and repairing of barracks is periodically done by the 
engineers; so that requisitions have seldom to be made. There is 
never any difficulty when demands are feasible. Plunge baths are 
generally provided, which are always full and used by many of the 
men. Thinks there should be bathing parades for all the men twice 
a week (i. e. two or three companies daily), by general order. The 
ablution rooms are generally imperfect, and in hospitals especially very 
defective ; tiiere should be a warm bath room attached to each hospital. 
P. 199-202, Q. 3085-3119. The greatest advantage attends placing 
the married men in separate huts; they will forego any comfort for 
privacy ; when families are together the children and mothers squabble ; 
when separate they can also rear poultry and so on. The best huts are 
at Hyderabad. In the Bengal hospitals sepai'ate wards for women, 
with European matrons, are much needed. P. 209, Q. 3315. 

Dr. Bird — , considers the barrack floors at Colaba, in 1841-4, were 
not aufficiently elevated ; they should be on arches, water might be 
found within three feet of the surface, they are built of brick. At 
Kirkee, Poona, and Belgaura half burnt bricks and lime or mud and 
stone ai'e used, and the buildings form three sides of a square; there 
were huts of stone or mud for the married men, which are quite as 
healthy and more convenient. All barracks should consist of two 
stories, using the basement for kitchens, &c., and ablutioi? rooms, at 
present very insufficient, both in barracks and hospitals ; roofs should 
be double. Considers mud floorSj as used by the natives, objectionable 
under all circumstances ; wood should he used, next to wood, brick. 
The ventilation and light are obtained from Venetian openings in the 
roofs or doors aod windows, which are better than artificial ventilation. 
The provision of warm baths would he one of the greatest means of 
preserving health. It would be a saving in the end were all low 
country barracks reconstructed on these principles. P. 214-217, 
Q. 2426-2511. 

Brig.-Gon. Rossell — ■, states that the new barracks generally in 
Madras are admirable ; the old ones were deficient. The sanitary 
regulations are amply sufficient if carried out. The barracks at 
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Moulmein, built in 1826, were of wood thsitchtd with leaves; they Bakracks amb 
were rather too full on landing, 1,000 strong, and thpre waa great want Hospitai^ 
of accommodation for married people. Tliero was a plan for new brtck '^~' 
barracks, but he considela wood both cooler and drier ; those built in 
1826 were standing in 1857. The roofa should he shingled to prerent 
fire, and to bear the monsoon hurricanes. The Port George barracks 
were very bad in 1845-7. An open drain passed close by ; being 
within the fort no breeze could reach them. At Sccunderabad the 
barracks wer^ built in squares, one within another, und there was no 
ventilation ; hut after raising one of the buildings, in 1848, and putting 
on a Bengal roof, with wire gauze ventilators, no serious case of 
dysentery occurred among the men quartered within the building, the 
air of which was quite sweet in the morning, whilst the othera were 
very offensive ; these barracks were in a hollow with a swamp on one 
side and an old graveyard on the other. At Trichinopoly the temporary 
thatched mud buihlings were much cooler than the bomb-proofs, which 
the men could neitber bear by day, or sleep in by night. Improve- 
ments were made at considerable expense. Never knew the Madras 
Government refuse a reasonable request for the bcnetit of the troopa. 
The Rangoon barracks were of wood. In the permanent barracks 
the ventilation is often bad, and any apertures within reach are apt 
to be stopped by the men to avoid draughts. Cleansing and white- 
washing is properly attended to, and the llooi's are swept four times 
a day. The external surface clean.sing and dminage was also well 
performed. Ample provision is made, imd requisitions arc invariably 
attended to. Urine tuba were placed in the verandahs at night but 
removed before gun-fire. The married people were somolimes very 
badly accommodated. Prefers huts for them in all Ciises, Pp. 226-228, 
Q. 36S9 and 3747. Plunge baths and ample means of ablution were 
being provided by the engineers some years ago, if not stopped for 
want of money. P. 231, Q. 3856. The artillery barracks at Secun- 
derabad are on higher ground than the infantry, and were never fully 
occupied ; though the buildings were not so well ventiLated, there 
were better means of drainage, better external ventilation, and the 
water was derived from a different source. P. 233, Q. 38S5, 3894. 

Colonel G. Campbell — , considers the barracks in Bengal built on 
Sir C. Napier's principle quite as good as those in England ; others ni>t 
flo good. There is not sufficient upper ventilation in the old ones, 
which are very close at night. Urine tubs were placed outBido the 
barrack room. The buildings arc thoroughly cleansed once a year, 
and the walls once a week. There are delays and difficulties in getting 
repairs, from official routine. The surface drainage is well attended to. 
The mud floors are dry if sound, but when broken they retain and 
absorb the wet. There were baths of sufficient means of ablution in 
the new barracks, iron basins with plugs being used. In the old 
barracks there are carthern basins, which do not so well secure the 
use of fresh water by each man. Should think all had baths by this 
time. Always had a bathing tent on the march fitted up with lax-ge 
tubs. The cleansing of the bazaars is generally well attended to. 
The 52nd were in very bad temporary barracks at Luckuow, and 
believes those in which they are now, at Jhansi, are very unfit. At 
Lucknow they were put into the king's stables, and while there cholera 
broke out, but only in that building, under which manure was after- 
wards found several feet deep. This was an a/ccident, i.e. no one 
knew it, and thoug^h the air at night had been highly oiessivQ the 

[K.B.^See aote p. 301 ante]. 
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BiiBEACEE Airo men had not complained. Pp. 2S9— 244, Q. 4011-4053. The accom- 
BogTiTALB, modation for married people is generally comfortable. Thinks 
^■~ aeparate houses to contain three families tlie best arrangement, as 
one Bervaat might do for thorn. P. 246, Q. 4209-4210 and 4218. 

Colonel DuEATTD — , thinks that the Governraenla of India of late 
years have none of them failed in doing everything that vras possible 
to promote the comfort of the soldier, although the exigencies of tho 
Bervice has rendered tlic progress slow and difficult. Lord Ellenborough 
paid great attention to hospitals, as well as other arrangements. P. 283, 
Q. 5091-5095. 

Sir C, Treveltak — , had much improved the barracks at Fort 
George, Madras, by lowering the wall of the Fort six feet, — the sea. 
breeze being thus freely admitted throaghout the Fort, — by opening 
doors, and eularging windows. The beneficial effect was instantaneous. 
Verandahs were also erected for each story, and a large cistern, supplied 
by a steam pump, was erected to flush out the drains with sea water. 
The barracks in the Noilgherries are admirable ,• but those at Trichi- 
nopoly might be improved in many ways. A new wing was added 
to the hospital at Fort George, including rooms for officers ; the 
dr^nage and ventilation of which had also been set right. Ground 
floors are coolest, and are therefore to be preferred, provided there 
be no malaria from the soil. P. 290, Q. 5238-5277. 

Dr. Sutherland — , considers that the barrack-rooms are too long, 
and contain too many men. Separflto houses for 20 or 25 men ehoutd 
be the limit, placed en echelon. Double verandahs impede ventilation ; 
and not more than two rows of beds should ever be placed between 
the opposite doors and windows. The men are oft^en exposed to 
draughts, there being no sufficient ventilation at the top. The cubic 
space is often too small, and whore it appears sufficient, from the great 
height, the superficial area is too confined. The buildings are not 
raised above the ground so as to secure perflation of air underneath. 
P, 311, Q. S4-90U-5493. The hospitals generally have similar defects 
to the barracks, and are not provided with means for batliing, which 
some of the barracks have. They are attended by natives ; but there 
should be trained regimental orderlies. The native hospitals are the 
most defective in everything, P. 313, Q. 5495. The cubic space 
should be regulated according to position. For India, the minimum 
•should be 1,000 cubic feet per man, with 80 square feet surface ; the 
maximum 1,500 cubic feet, and 100 square feet area, or about double 
that allowed at home. Hospitals should have from 1,500 to 2,000 cubic 
feet per bed. P. 315, Q. 5508, 5509. 

Sir A. TuLLOCH — , considers tlie cubical space per man in barracks 
in India shonld not be less than 800 feet, and the roofs should be double. 
P, 317, Q. 5545-5548. Men would be more healthy and comfortable in 
amall buildings for 10 men Gach, which the men might assist to erect 
themsclvcB, than in enormous barracks erected at a cost of 80/. or 
SOL per man. In the West Indies the G8th regiment built themselves 
huts, which lasted seven years, for 50s, a hut. In India the cost of 
barracks is 12/. per man annually- P. 325, Q. 5645-5650. 

Dr. MouAT — , states that tho native troops usually hut themselves, 
Tbeing averse to barracks from caste prejudices and love of privacy 
Their families are not always with them. The huts are conatmcted of 
mud, with grass or palm leaf roof. They would not tolerate moch 
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fOftlfference. Tliero is no Jrainago exccpfc ditclies around the huts, BiaaACitB iin> I 

and the lines are very dirty. Personally, the sepojs arc clean, but Hobpitam. 

otLerwiso dirty in their habits. P. 329, Q. 5674--5702. If the huts 

were properly ventilfited and raised off the ground, and subsoil drainage 

enforced, their health and condition ivould be much improved. If 

done, when in course of erection, Bud the reason explained to them, 

there would be no objection to such interference, P. 33 1, Q, 5727-5733. 

There was one barrack at Dorundah, in which three native regiments 

were quartered in Buceesaion. There was no great objection raised, 

and fair average health was maintained by the men. P. 334, Q, 5801- 

5805. 

Dr. Wailich^, describes the huts of the natire troops as huddled 
together and the drainage utterly disregarded. They are often sur- 
rounded by jnngic impeding ventilation and are built of baniboo and 
straw with mad. The men sleep outside, except during the rains. It 
would be quite possible to induce them to live in barracks, w^hich would 
be more healthy. P. 334, Q. 5812-5835. 

Seijeant-Major Walker — , would recommend more plunge baUia 
at the stations. There is nothing the soldier in India likea so much. 
P. 343, Q. 6028-6029. Doob not think nioro light is wanted in 
barrack rooms at night. One larap in each room, is sutRcient for duty. 
P. 343, Q. 6038-6040. Barracks are often not sufficiently high and 
ventilated, and filthy cesspools emit fearful smells. The rooms at 
night lire very bad. The cloBcta are well kept, but sre never more 
than 40 or 60 yards from the barracks. P. 346, Q. 6129-6132, 6137- 
6139. There are means of washing. The barrncks, and the plains 
generally might be much more healthy if drained. Pools of water 
often lie about within the lines for days, and are dried by the sun, 
causing fever. Stone slabs would make the best floors. The cow 
dung smells, and is not liked from being dirty and long damp after 
being washed. P. 346, Q. 6146-6153. 

Dr. Dkmpster — -, describes the barracks at Umballa, Meerut, and 
Loodiana as good, others are very had ; but has found that in un- 
healthy seasons troops in the worst of them sufiTered less tlmn others 
in better buildings at the surae stafions, simply because the former had 
the advantage in certain local conditions. The married men object to 
have their families near the unmarried barrack rooms ; therefore 
separate small buildings, at convenient distances, should he provided 
for the married men. These must be thatciied ; no small unthatched 
building is habitable by Europeans in the hot season. Personal 
ablation for the soldier has been altogether neglected, until of late 
years means have been provided at some of the stntioui}. At Cawnpore, 
as late as 18o6, he had himself caused such articles as soap, towels, and 
pans to be provided in an outbuilding. Bathing should be generally 
adopted ; recommends pouring water over the body in preference to 
the plunge bath. The removal of surface nuisances has been attended 
to of late years, hut the haliits of the sepoy still present formidable 
difficulties. P. 464. The means of ventilation are by the punkahs 
ordinarily in use, pulled by natives. Also tatties, which will reduce 
the temperature from 105° to 76° almost instantaneously ; and the 
thermandidoto invented by Dr. Rankcn. These, however, should be 
properly and carefully applied at ths top of the rooms to avoid draughts, 
pn the plan proposed by Capt. Moorsom for revolving barrack punkaha, 
p. 468. 
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m.— IMPKOTED TENTS. 

Tjorrt. Mr. A. Stewart — , suggests that liospital tents should, be large and 

double-walled, with 2^ feet space between. Privy tents should be 
provided for troops on inarch, or in tho field. P. 58, Q. 728. 

Mr. JcLJUS Jeffrets — , considers that it would be highly advan- 
tageous to dispense with the very nuioerous tent walls in an encampment. 
Suggests a method of forming large tent rooms, large enough for a 
regiment, to be raised at one haul by bullocks, uniting comparatively 
great stability with most perfect ventilation, and water-tight. Suggests 
also that for protection from the sun the reflective power and opacity 
of metal should be employed by covering the canvass for these tents 
with bright tin bronze, by which means they would surpass many sub- 
stantial buildings in their resistance of solar beat (proved by careful 
thermometrical experiments). Such tents would be cheaper than thoso 
now in use, of much leas weight, occupy less apace, and be greatly 
superior in all sanitary requirements. They may be put up aa single 
tents, or any size required. The bronzed cloth might be made in 
India. Pp. 169-177, Q, 2831-2852. 

Mr. Hughes — , exhibited the model of a corrugated iron tent or 
portable building, with double roof and complet*! ventilation, capable 
of lodging 25 men, which may be erected by the men in two hours. 
Cool, fire-proof, strong, durable, and easily removed or repaired, every 
part being made in duplicate of uniform size. Tho veight of the 
tent is seven tons, and the coat under 200/, each. P. 288, Q. 517^- 
5237. 

IV.— SUPPLY OF WATER. 

Watek Sir R. MA.RTIS — , states that the water in India is usually supplied 
Supply. by tanks and from rivers, and conveyed by hand instead of pipes ; the 
tanks are much neglected. P. 1, Q. 14-18. 

Colonel SwATMAN — , described the water at Agra brackish. Water 
generally in India requires filtration, which is not attended to. The 
river water especially contains much sediment. P. 43, Q. 367-374. 

Mr. A. Stewaet — , states that much water is drank by the soldiers, 
which is usually good. It might be filtered with advantage, as is 
often but not generally done, and should be drawn from taps instead 
of being dipped out of the cask, which stirs up the sediment. P. 61, 
Q. 786-796. 

Capt. J, E. T. NicOLLs — , states that all water for the troops in the 
plains of Upper India is taken from wells, varying from 20 to 70 feet 
deep ; it is much the same tlii-oughout, and the best that can be 
obtained ; it is always filtered. The carriage of water to the hill 
stations is expensive. Pp. 82, 83, Q. 1071, 1099, 1103. Has been 
told that in the Himalayas the spring water is apt to be contaminated 
by poisonous plants; it la there collected in tanks. P. 85, Q. 1151— 
1153. 

Dr. McLellan— , states that the water st Bombay, brought from 
Vehar, is abundant and good ; it is not yet laid on to the houses, but 
the tanks are regularly cleansed. P. 86, Q. 1 166-1168, 

Dr. CoLViN Smitei — , describes the water, which he examined both 
chemically and microscopically, at Secunderahad (native lines) aa bad, 
producing guinea worm. Tho men who took water from the river at 
Kui'nool seldom Buffered from guinea worm. Pp. 99, 100, Q. 1386-1391. 
Generally the water is good^ baa known bad wells, but good water 
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«ould bo procured at all the stations he had Been. The bad water 
might bo puriBed by filtration. P. 103, Q. 1 538-1 a42. 

Major-General Goodwyn — , states that the Bengal stations arem9stly 
sapplicd from wells by carriers i at Berhampora, it waa from the river; 
there is no storing. P, 108, Q. 170i?-17ll, 

Major-Goneral Cotton — , had found bad water in one spot only in, 
Southern India. P. 126, Q. 2063,2064. 

Mr, LoNGiiDRie — , states that the well water witliin Fort Willian!,, 
Calcutta, is bad, and the barracks are therefore supplied from a tjink 
at some distance by carriers, who ref[uire watching, to see that thoy 
really go there, instead of to the ditch reservoirs. The men drink a 
good deal of water. The tank is supplied by rain water and a certain 
amount of percolation from (he impure rivor. There was no bath iu 
the fort. P. 131, Q, 216a-2171. 

Dr. McCosH — , states that at Landour water is obliged to be brought 
from a descent of 1,000 to 1,500 feet ; but water is always to lie found 
from 1,000 to 1,200 feet below the summit of a ridge, whieJi may be Eb 
better site for a station than the to]>. P. 150, Q. 2563-2.566. 

Dr. Angus Smith — , considers it would be unsafe to take water from 
wells without chen^jcal analysis, (ind thut a professional chemist at each 
presidency in India for consultation in various subjects would probably 
be of fjreat value. Bad water would cause dysenterv or ague ; it 
might lie easily purified by filtration through charcoal and sand ; alum 
is not desirable. Pp. 162-164, Q. 2742-2767. 

Mr, Julius Jekfiiets — , believes the upper stations in Bengal were 
almo.st entirely supplied from wells, and in the lower country from 
tanks, the latter being often full of organic impurities. Considers that 
wooden reservoirs lined with thin sheet iron might readily be con- 
structed by the men themselves ; so that by the addition of a syphoa 
and filter there might always be a store of pure water. At a very 
trifling cost the men might also acidulate the water and make it brisk 
with carbonic acid. P. 16.3, Q, 2794-2801. 

Itecommends the filtration of water after boiling, upon a simpl& 
plan, described by him. P. 494, He also submits a method of 
rendering vapid water grateful tind refreshing by means of gas 
genemted from acid and lime ; also by charcoal and lime stone, where 
acid cannot be easily obtained, P. 494. 

yir John Lawrence — , states that the natives look ranch to the 
quality of the water, and often judge better than the English. P. 197, 
Q. 3013-3016. 

Colonel GttEATiiED— , describes the water at Poona as abundant and 
good. At Kurrachee and Hyderabad the water which percolates from 
the Indus is dirty, but good. It is commonly filtered through three jars 
of charcoal and sand. P. 202, Q. 3 1 33-3 1 35. 

Ur. Bird — , states that Colaba is supplied witli rain water stored at 
Salsetk'. Poona and Kirkee have wells. Believes it produces guinea 
worm in the hot wc;ither. It contains much organic mutter, and tho 
wells are rendered foul by constant splashing and dipping. Tanks 
should be above ground and discharge into open troughs. Filtration, 
would prevent much disease. P. 214, Q. 3433-3440. 

Colonel Campbell — , states that tlie well water generally was good 
and abundant. It was rather scarce at Umballa, and bad at Lucknow, 
a number of eleidiants having been buried near the wells. P, 241, 
Q. 4059-4063. Had recommended that in the hills the rain water 
should be caught and stored in tanks to avoid the organic impurities 

[NJJ.- See note p. 201 anW], 
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with wlikli it must become impregnated from surface nuisances about ' 
the stations, thus causing diarrlioGa, &c. P. 244, Q. 4152—4156. 

Dr. Letuebit — , is of opinion that iiupure ■water i3 even a more 
powerful source of disease than impure air. In 18S3-4 the mortality 
from cholera was at least S^- times greater in parts of Southwark 
aapplied with water impregnated with sewage than in other localities ' 
of the same district supplied with different water. Shallow wolls will' 
be charged with organic matter, especially in warm climates. Decom- 
posing vegetable matter is more iujurious than animal, but it rarely' 
gives warning either bj smell or taste. Water (like other fluids) coniea 
in contact with those internal parts of the body which are affected by 
dysentery, choleraj diarrhcea, &e. Water may be easily tested for 
organic impurity by Condy's fluid (permanganate of potash), which. 
destroys all organic matter ; also by nitrate of silver, chloride of goldj? J 
ev&poratlon, and ignition. The presence of living animals and vege- 
tables ill stagnant water, tanks, &c. is beneficial. Organic im purities 
are easily removed by filtration through a ball of laanufactured charcoal 
with peroxide of iroDj connected with a flexible syphon. Those are 
very cheap, and may be easily used by an axmy on the march. All 
the water used at military stations should bo 30 filtered ; it might be 
afterwards stored and kept. The action of heat is temporary only. 
The qiiality gf water is especially important in epidemic seasons. The 
utmost care should be taken in the selection and examination of the 
water. Water highly chafged with organic matter {e-g. the well at 
Secunderabad, containiDg ll^grains per gallon) is capable of producing 
much disease. Iron pipes should be used for distribution. For bad' j 
water a pinch of alum, or, better still, sulphuric acid, so as barely to 
acidulate it, would neutralize the morbification of organic matter. Pp. 
265-269, Q. 4562^639. 

Dr. Thomfson — , had examined the various wella of London, and 
found them much contaminated by sewage impurities, especially at the 
lower levels. Considers the water generally in the tanks and wella of ^ 
India very much more impure. His experience of them has been quite 
shocking. The tanks are unprotected, and turbid from dust, &c. ; 
persons bathe in them ; surface impurities are washed into them. Had 
found great mortality, during cholera epidemics, to arise from the use 
of impare water in London (giving examples similar to those mentioned 
by Dr. Letheby). Would consider the wfiter used in India highly 
dangerous in Maryleboae, and would expect the mortality to be very 
much higher. Had no cholera on board his ship at Canton, having^ 
himself carefully selected the water. Cholera did exist in other ships. 
Connected occurrence of cholera at Bombay with impure tank water. 
The best process for determining the quantity of organic matter is to 
distil the ammonia. To purify the water it should be filtered and 
boiled. Ho divides water into three heads : — 1. From pastoral drain- 
ago or natural springs, which is pure ; 2. Agricultural drainage or 
rivers containing surface impurities ; .3. Well drainagej with impurities 
in a greater degree. With regard to geological formation, the purest 
Water is obtained from the Primary rocks, as granite and mica, and clay 
slate. Chalk is objectionable. Sand generally supplies pure water. 
Any organic matter in water is injurious ; vegetable, is less dangerous 
than animal matter ; five or six grains per gallon would be dangerous. 
Before giving an opinion on any water, a delicate analysis both as to 
quality and quantity of organic matter would bo requisite. Bain water 
collected on fiat roofs aud stored in iron or slate tanks wonld undergo 
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Bhange. All tho elevated grouods ivoultl supply the beat water. 

[Determining the quality of the water an<l its proper purification aro 
matters of paramount importance to the troops. Believes that from 
the absence of cool water the men are more inclined to intemperance. 
It has been proved that abstainers have an adyantage of 19 (xt cent, 

[over those who drink. Tho point of contact between pure water 
and organic matter, as in marshe.a, is most injurious ; idso where the 
organic matter of impure water comes in contact with the sea water. 
Pp. 270-27fi, Q-4708-47&6. 

Dr, A. H, Hassali. — , considers that the wells in India would pro- 
bably contain a quBUtity of organic matter by percolation. AVater may 

' be contaminated by cesspools at 100 yards or more. Water from moun- 
tain hind and rain water would Iw tolerably pure. Wells should bg 
covered and the water filtered ; but filters require renewal, neither do 
they in many cases remove all impurity. Frequently water which is 
very palatable ia impure. Diseases might be propagated by impuro 
water, and it would be dangerous to place a regiment where another 
had been previously suffering from cholera with the same water supply. 
A. practical chemist only can determine the amount of organic matter 
in water, though a tolerably exact opinion may be formed by any 
medical man, both by analysis and with the microscope. Pp. 276-27y, 
Q. 4897-4950. 

Sir C. TREVEiTAN — , Btatea that the water supply of Madras is very 
deficient, there being no means of flushing the drains. The water is 
chiefly derived from wells near the surface, which are partially con- 
taminated by the drains, P. 294, Q. 5303-5318. 

Dr. IIcGH Falconer — , does not consider stagnant water necessarily 
bad. If there be sufficient vegetable and animal life in the water, it 
will be maintained in a sonnd state. Tho water at Calcutta is generally 
good, i.e., in the ponds, which are covered with vegetation, from which 
alone the natives wHl drink. These are quite free from tho drainage of 
the country near them. P. 306, Q. 539{>-5405. Would prefer water 
having a fair balance of vegetable and animal life in it to rain water, 
though the Ijitter carefully stored would be good. The tanks from 
which the troops generally are supplied do not contain living animal 
or vegetable matter, and the water ia, therefore, not so good. They 
are too deep. P. 309, Q. 5459-5468. 

X>r, SuTHEELAKD — , tVom an examination of returns from India, is 
of opinion that the atato of the water supply, both for domestic use 
and for drainage, is one of the cardinal defects iii India, and a predis- 
posing cause of diseases, especially of ths zymotic class. P. 311, Q. 
5490, 5521-5525. 

I Dr. MotJAT. — , states that the native lines are usually supplied from 
tanks of rain and drainage water, and springs, one of which is set 
apart for bathing, and generally one large drinking tank is kept purer 
than the rest j they are often muddy after rain. In Calcutta, they are 
filled from tho river. The natives attach importance to puro ■v\'ater, 
and ascribe diseases to bad water. Cholera would be pi'oduced in 
marshy districts and by water from tidal rivers. The men would not 
permanently object to iron pipes for conveying water, if proper manage- 

' meat be observed in their introdaction. Hag no doubt disease is 
occasioned by bad water and bad conservancy. P. 330, Q. 5703-5721. 
The natives do not use latrines, and the oxcretas, therefore, after raiu 
get wa&bed into the tanks by percolation through the soil. The 
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Watkk Europeans get the same water, though there be no communicatioa 
SnppLT. between the lines. P- 333, 57B2-'i789. 
^"^ Dr. Wallich — , states that the crater at Berhamporo is charged with 

organic matter, which is washed into the tanks during the rains. 
Would recommend the storing of rain water in iron tanka. Con- 
siders the minute particles of animal and vegetable matter produce 
fevers, dysentery, and cholera. Considers the vegetable scum and 
film injurious when passing into a state of decay. The natives have 
ao idea of sanitary precautions and are fiUhj in their habits^ polluting 
the water. Filtration would be difficult on a large scale and more 
expensive than storage. Continued boiling would be the greatest 
g&feguard, but theso organisms will stand an irameose amount of heat 
and are apt to grow again. P. 335, Q. 5836— 58GO. 

Serjeant-Major VTalkes — , describes the water at Calcutta as dan- 
peroQS and not fit for use ; is certain numbers of men are killed by it. 
It is generally good at other stations. P. 346, Q. 6133-6136. 

Dr. EATWEi.r, — , doubts fever being produced by bad water, which, 
however, would cause cholera, &c. Suggeiits chemical examination of 
the waters of those districts where fevers prevail. P, 481. 

v.— COaiiflSSAEIAT ARRANGEMENTS. 

CoMingsARiAT Sir R. Martut — ^ considers the ration to be satisfactory aa supplied 
AaRASGE- ijy tjjc commissariat. Spirita are allowed, and it is difficult to enforce 
*^'"^*' restrictions on their use in the bazaars. Malt liquor would be prefer- 
able, and it has been brewed at some of the hill stations with tolerable 
success- Tea, coffee, and cocoa are issued. P. 3, Q. 55-70, Spirits 
are always prejudicial, except, perhaps, on full march, after eating. 
Pp. 17, 274.* 

Colonel SwATMAS — , thought the nation very good, but more meat 
than a pound a day was desirable for growing youths. Beer and 
spirits are sold at the canteen under regalatJon. They are not allowed 
to be sold in the bazaars, but this is evaded ; and it would be undesir- 
able to prevent the sale of spirits at the canteen, aa the men would 
resort to the bazaars. Licences are granted to natives, which should 
not he done. Beer brewed in India T,vill not keep. The habits of the 
soldier as to temperance are somewhat improved. P. 44, Q. 422-467. 

Mr. A. Stewart — , thiuksi the ration is very good. The soldiers 
generally drink arriick with water and malt liquor. P. 61, Q. 784 and 
793. The gale of spirits should be discouraged, but not forbidden in 
cantonments ; there are times when spirits are desirable. Besides, if the 
men were not allowed to purchase tliem, and became discontented, 
smuggling of inferior spirits would be the consequence. An increased 
use of malt liquor in lieu of spirits was attended with very marked 
beneficial results at Meerut 1851-5. It would be advantageous to 
watch the mcTi by the corpnrals, to observe their general habits, 
espcci.illy during epidemics. Pp. 61, 62, Q, 802-806. 

Dr. Rknnie — , considers that food, both as regards quality and quan- 
tity, should be adapted to climate, just as clothing should be so adapted. 
•Aa oxygen is the essential element of life, the quantity of which varies 
according to climate, the quantity of food required must vary also. 
From 30 to 35 ounces is sufficient for labouring men in England, but 
eoldiora in England get 48 ounces, hence they have much disordered 
digestion, though the mean temperature is 50°. In India, however, with 



* See p. 32, " Fourth," &c. 
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the therinotneter at 87° in the sharle, the soldier gets 52 ounces ; and Ooioobsajillt 

much of what ia called tropical (lUeELSo i« owing to this over-feeding, abrawoe^ 

This state of things ib aggravated by the use of Bpirits and tobacco. 

Considers that the Itings arc impaired in this mittiner by a species of 

hypertrophy resuUinfr from exceBsive natritioii. Recommenda that the 

quantity of animBl food be reduced, and all fat oily substances avoided. 

Bread and vegetables should form the staple, with a moderate allowance 

of fresh meat ; ventilation should be carefully enforced. Smoking should 

be relinquished as a condition of entering the army. Considers the use 

of alcohol a common cause of sunstroke, which is also induced by the 

nse of tight belts obstructing the action of the viscera.* Thinks all 

weight should be sustained from the shoulders. Addendum, No, 2, pp. 

72-76. 

Lieut, -Col one! Gali — , considers the soldier's ration ample, embrac- 
ing meat, bread, vegetables, sugar, tea, rice, salt, and firewood, issued at 
about 5rf. a day. Latterly even a pound and half of meat was allowed, 
more than the men could consume ; the/ can exchange with the cook. 
The usual beverages are spirits, porter, and arrack. The spirits are 
sold with water at the canteen ', the men are not allowed to drink it 
elsewhere. Thinks if the spirit rations were discontinued the men 
would clandestinely procure the cheap spirit of the country, on which 
a man may get drunk for a halfpenny. Occasionally at present the 
men exceed a little after receiving money. Tho usual Ibbuc is one 
quart of porter and one dram ; tho latter may be exchanged. Porter 
is cheapened to encourage its use in lieu of spirits. Tho habits of 
the soldier have improved, and they are conserjucntly more healthy. 
There is less mortality and invaliding, P. 78, Q. 943-961, 

Dr. McLBN.vA>f — .considers the cooking arraiigenienta in the Bombay 
barraeks very deficient ; the rooms are small, inconvenient, and without 
chimneys. The ration is good and sufficient. It would be tho fault of 
the regimental authorities if bad provisions were taken. Thinks it very 
important that the use of spirits should bo altogether disallowed ; and 
that beer is also injurious, though producing a different class of disease. 
The canteen should be supplied with ice, soda-water, &c. Intem- 
perance, though not always traceable, much increases the difficulty of 
treating other diseases, so that the number injured by it cannot be 
calculated. Nevertheless, during ten years, 1846-56, one-tenth of the 
cases in the European General Hospital, Bombay, wore from delirium 
tremens and ebrietas — a larger number than from any other disease, fever 
eicepted ; whereas there were more deaths from alcohol than either 
fever, hepatitis, or diarrha?a, and nearly as many as from cholera. 
NcTerrheless the soldier.^ have very much improved of late yenra in 
habit and character. P, 90, Q. I22g-1231. 

Dr. CoLviN Sitixn — , thinks the rations are good and well cooked. 
There might be more vnriety in the way of vegetables. Spirits are 
issued to the men in the field, %vhlch would be better discontinued; beer 
&hoald bo substituted, and would bo a great saving in the long run. 



" The Thyet Sfyo Committee recommend tbat n strict register be kept of all Bpirit 
driakers. and ih* date of every dram tli*y take, an a help to the men lo break 
themselves of the habit. (Appendin, p. 565.) Mr. Hare, remarks that die effect of 
KMne ot' ilic native upirks ie to drive men mad. Tlie quantity of animBj food ig far 
tooereat, and the men oilen complain of this. In the nayir, the £cale is 3!i{ oaa. of 
Kolid food, of which only 9 4 is animal, while the soldier geti Ifl ozs. of meat In 
Banoah, the Bailurs iffithstood the climate much better than the soldiers, who longed 
for the p«a-e<mp md pudding eaten by the former. (Appendix, p. 1S5.) 

[N.B.— See notes pp. SOI and £02 ante.] 
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[>«»t9SAiiiAT frrog wfis ofttjii gWoti in the morning before starting on ihe march, 
Abjusob- though ajrainst onlors. Tho men who had beon hnhitnated to this w<iul(l- 
*^^*" grumble, were it stopped sufUlcnly. Tho medical officerB' reeonmipnda- 
tions in sufh cases are not always attended to, the mfin's tastes buiug 
consiilteJ. Coftbo in the morninj; should ho Bubstituted for the drfun 
P. 101, Q. 1432-1458 ; p. 102, Q. 1523, 1524. 

Mdjor-General Goodwyn — , can suggest no improvement in cooking 
arrangements, except nsplialte floors for cleanliness. F. ItO, Q, 1782— 
1784. 

Dr, Maclean — , considcra the soldiers' hahita Tery unfavoarEkble to 
health. They are very intemp^'nUe, P. 141, Q. 2354. Has witnessed 
very sensible effects from disuse of spiriis in temperance regiments. 
Milch depends on the commanding otRcer. P. 143, Q. 2390^2392. 

Dr. McCosii — , thinks every care is taken as to the Boldiera' rations. 
Spirits are served out at the men's option. Ale m'ght be more generally 
introduced. Very good ale ia brewed in the liilla, and the whole army 
might thus be supplied if a heavy contract were insured by Govern- 
mont, by which a ti«iirtL'r of & million annually might bo saved on ale 
alone. The cooking is satisfactory. P. 151, Q. 2o82-2;J96, 26ii9. 

Sir JoFTN Lawkence— , considers that the soldiers eat too much 
animal food, and drink too much. They eat meat two or three times a 
day. They buy bacon and pork with extra money. It would be 
advantngeoua could they be induced to eat less meat, and more vego- 
table food. P. 182, Q. 2942-29'18. Thinks very fair beer ia brewed 
in the hills*, but that it would not keep any length of time in the 
plainB. P, 196, Q. 3001 -.lOOS. These habits of repletion greatly 
increase the mortality. Europeans who are sober and temperate do. 
not suffer in anything like tho same proportion as the soldiers. P. 198, 
Q. 3033-3036. 

Col. GiiEATiTED — , can suggest no improvement in the ration } 
Boldicr ia very well fed. It is the fault of the commanding officer if b« 
18 not. Prior to 1854 the decision of the regimental comtnittec, which 
is now final, might have been referred to a ration committee. The nient 
ia the best graa.s fed ,■ and 8 oz. of vegetables are supplied when ob- 
tainable. They get fruit also. The cooking is done by the natives, 
who are good Bervnnta. The utensils arc tinned every month. The men 
lire much better thore than in England ; there is no comparison. Care 
was requii-ed to prevent their exchanging tho rations for bacon. In 
the 8th regiment the men were allowed to take money instead of the 
ration, with whiidi they were better pleased, and provided themselves 
better. Spirit is sold only in the canteen under strict regulation, and 
served out on the march once or twice a day at tho discretion of the 
commander. Tlio police regulations are gooil, and there is consequently 
little drunkenness. Would abolish the .sale of spirit.s if possible, sub- 
stituting beer, but it would bo diflicuH, The loss of the canteen fund 
provided by the tax levied on the sctldiers' spirits would be oneobstHcle. 
Erom thiB fund nmuaeraents are paid foi', &c. The English beer is 
better than that brewed at Mus.sourie. Pp. 202-204, Q. S13G-3200. 

Dr. Bird — , considers the conking arratigements generally deticientj 
though the ingenuity of tho native cooks tend to swpjdy ibis rJefect. 
The men should bo well dif^cd in India, the appetite being capricious. 
Tlicy arc better fed than in England, having greater viuiciy in cooking, 
spicing, &c. Thinks the waste of the constitution being greater in hot 
climates, the diet ahould bo more nutritious. A pound of meat ia 
sufficient. Vegetable diet ia preferable in many respects ; wuuld ro- 

[N.B.— Bee note p. 20l ante.'} 
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rraond llif jtbr>li(ioii of rlcli aliinciit niul stimulnnts fur ni-wly-arrivwl Co»™iwsa»iai 



Eur(>t«'iitts Icj Iwcrilitiitcllicir iici-lijuftiioti. The urnick nitioii is a grtinl 
«*U!>u of tlUlu'itllh, and should bt* dHfuiitiiiiicd. Bucr is hellnr ; but not 
ao good lis llffiit wiiio8, eherbL'Ls oflVi-vcseiiig water, &i\ Cttpu wines 
•re chfHp. Aflt-r flio oflbct of tliu diaiigi) sm past, dops nut think tJio 
prtfwnt ndimi cxerasfvp, ami tiio tiifii wimld ie<<Mliitti tlirireon»iiin|)1.ion 
by thtnr ituioiitit of cxorciso. 1". *il7, Q,. 3.'jil2-3540. 

llng.-Gtn, Ui;!*8Kj,t> — , stalCM tlial on first iHiuling at Mnulraein the 
ineu jrut iiu iiijiiriniis Chiin'so spiiit culk'd shtirtisUii, IVum Jiu-^t brliiiid 
tho eunUititiicnis, idsu friisii porfc, which toj;i;ther (jroduni'il dysenlery 
3ng tJiciii. I'. 22(), Q. rifiDl, 3092. Every elfurt was iii(idi> to draw 

en iViiiii tho cimtcvn, wtiich was kopl a? far as* piwsiblu frum the 
placf of HiuuBL'iiu'iit. Tliii nifii [irofrrri'd f^oiiiR tliiihcr uud getting 
tlunr portor fiv*h fo having it broujjht to thorn at diniK-i'. Thuy 
cannot jict iiuMT than two drums of spirits, ivliieh lliey rt'jtard a» u 
right. 'I'hiiika disconlent woiitd folluw '\l» rt'diiction. It would drive 
tlkui tr> thu ijii/juir;* for litpiyr. Thcrt' should Ijo no pxcusc I'of druii- 
keiiciesft, wliit-h t-liotdd mni'r bo ovi'rlookcd. I'p, 229j 230, Q, 3779- 
3790. Suflieiont c^arc ia not taken in aomo rogitnonts as ta wtiat the 
men eat. «•.<?. had pork, oggs, and fuwls, whirli perhaps died of disoase, 
and tmldy is bmught into tho barracks. In the 84th regiment men 
had a coiitnu't for 8oz. of muWoiv and Cqe, of bread bcjond tlio full 
ration. The men do not liku salt rations, preferring infcriur fresh 
laeat, P. 233, Q. 38i>5-yy(K). 

Cidonel Cami'ukll — , siiftficata that thero should be r trained com- 
mifi$arint. There ia no si^'rial corps. These oflieera heiiiji seloctedl 
from rcginionl.i, somi' are pxct;edin(»ly pouiJ, ntlicrs as bud, and there is 
• great ohstat:te in tlie way of prot'urinp good rations. At Uiiiballa 
impure bread was stipplied, and for uioutha the regitnentiil foniinitteo 
was tinvartt'd by ihe brigadier, who ordered a Hiation eonniiittee, thuti 
plainly di.-ohoying the general order thai the reKiineiilal eornniilliH3 
cthou'd be final. Sotnc eoninii^sariat ottieers never had a bad loaf, others 
oonlrl never get u good one. Tlie 5'ind regiment was well unpjdied 
during the mutiny, Ijein;^ conneetoil with a very cxeeUeiit eomtniisiiriat 
olficcr. There is no dilhinilty in getciiif!; supplies on tho nuireh. Had 
known utU'nipts made to briho otlii^ers, \^'liich is a tiling lo be ^nnu'ded 
against. A certain quantity ofs[)iritd may be served al tlin eanleen, 
but many do not take iL Tlio previou!*ly conlirmcd drunkards in tho 
.72nd rcnn*|ui.^iicd their intoin}teriilc habits on landing ii:i India, wfiieU 
could n<U he aerounted for. Tho witlidrnwal of nfiirits w<ndd produce 
diseontont and be ratlier miaeluevonti. Uoitled beer oufflit to be sold ; 
it was [ndliibiled ljy order, and was a great dt>])rivalioi!, m in hot 
weather tlie draught beer whieli is sent out gets <lat, Ileer was browoil 
at Meemt bv an officer to great advantage ; but as a nuUter of pride 
thia was not approved, and it was diseontiiiued. Tho beer was not 
liked so well as the Knglisii. Tlie o2nd were very teniperalo in tudia- 
There was not one ease of delirium ir eniena or injury from drinking. 
It was niortt extraordinary. Difeipliiio was strict, and tho politiO excel- 
lent. Pp.241. 242, Q. 4Q6i-}lU8. 

Dr. H. D. Thompson — , lielievea ihat the absence of cool water 
innlinss ilii> men to intempeninee. It ha* Wen pirovod from tho mor- 
tJilify taldes ttiat abst,iiner3 have an advnntago of 19 per cent, over 
tho-e who drink. P. 2TG, Q. 4S77-4W7S). 

tornmisfiary-Gencral TuoMpeoN — , utatea that tho commiapariat i«or- 
vico is in substance a special one ; tho ollteera being eoleulcd aud 
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CoMNivAJUAT nominated on probatioa for a year, when they pass an examination and 
Akkxi^&e- are then permanently sppolated, and serve on an average from 20 to 2-5 
yeare. If inefficient they are tamed oat. They have no voice in 
receiving or rejecting the rations. The quality of suppli^ depend* 
entirely on the commanding officer, who can reject Ijad provisionSj the 
contractor being bound under penalties and forfeiture to supply good 
articles, and the regimental decision is final, Th€re b sometimes a 
diffienlty in getting good bread, but after five rejections within 30 days 
the contract is antiulled, so that inferior bread ought not to be taken. 
The commissariat officer inspects the rations, but baa no power t» 
reject without the military authorities. The coramiasary-geoeral 
makes the contracts. It ie imperative by the regulations to accept 
the lowest tender unless anything is known against the contractor. The 
hospitals are supplied in the same way. The meat is the best grass- 
fed beef five days, and mutton twice a week. The men employ their 
own cooks. Beer is sent from England. There are breweries at Kas- 
sowlie and Mussouric, but the men do not like the beer so well as 
Engliah, though it is cheaper. Beer is sold to the soldier by the 
Government at a loss amounting probably l^tst year to 25 lacs of rupecA 
(or 300,000^.) Complaint is sometimes made of the grass-fed mutton 
for the hospitals. It is perhaps not good enough for sick men, but if 
rejected none so good of the same kind could he procured in the market, 
and there is nothing else to be got. Gram-fed sheep are eight times 
the pric* of grasa-fed. The commissariat also carries tents, baggage, 
and everything on the march. It is difficult to get vegetables at all 
seasons; potatoes are expensive, but are supplied whenever procurable. 
Complaints are made when these uannot be obtained. Vegetables are 
importaTit, and seeda of all kinds have recently been sent to each 
station for the purpose of raising their own supplies. Considers the 
regimental ba?,aare better than free mai'keta for supplies. Would prefer 
doing away with the contract system, making the commissariat officer 
solely responsible for the quality of articles supplied. Native hospital 
nurses are very attentive. Believes they give satisfaction. Pp. 279- 
283, Q. 4951-5090. 

Dr. SuTREKLAND — , considers the ration is ample, and being chiefly 
consumed in the middle of the day, %vithout exercise, predisposes to ■ 
disease. Cooking arrangements are defective. The habitual tippling 
of spirits ought to be put an end to. P. 313, Q. 5494. 

Sif A. TuLLOCH — , recommends that beer Bliould be brewed at the 
hill stations in India, as the Government ai'e now paying 200,000f. a 
year for beer. Hops and barley may be raLsed there. What has been 
hitherto tried has not been by professional brewer?. Food, generally, 
might be procured cheaper in the hills than on the plains. P. 325, Q. 
5650-5658. 

Dr. MooAT— , states that the natives feed themBelves, and generally 
buy the cheapest food, being very penurious. They are apt to suffer 
from changing from wlienten bread to rice. P. 331, Q. 5754-5726. 

Serjeant-Major Walker — , states that the soldier is better fed in 
In(]ia til an in England, there is far greater variety, in cooking 
especially. The bread lias much improved of late years, also the 
supply of vegetables, which is now abundant. Beer is also plentiful 
and pood, and cheaper than in England, being sold at a loss to the Go- 
Ternment. Each man may draw two drams of rum, or one dram and 
one quart of beer per diem. Native spirit is sometimes smuggled into 
the atations and kills many men, but the military police regulations are 



[N.B.— See note p. 201 ttnle.'} 
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now so much improved that it is difificult to evade thom. Still drun- Couxissabux | 
ken ness may often occur ltiroun:h neglect ov mistake on the part of Ahranoi- 
non-commisaioned officerg in clisirge of thu canteen, also by the men ments. 
giviug beer drawn for tbeir own dinner to their comrddes, who may ~~^ 

thus g(?t too mucli. Altliougli much iiitemperancoj there is less among 
the men in India thiiri Englurid, iind loss crime. The men would not 
like to be debarred from tbe use of spirits, unless first perauadud that it 
would be hpst for them. Familiar leetures by medical officers would be 
beneficial for this purpose. P. 338, Q. 5923-5982. 

Dr. Dempstkr — , states that, as regards food, the English are apt to 
continue their old habits of diet in hot climates, which ib unnecessary 
and injurious, -Points out contrast between English and French in 
this respect at. the Mauri tins, and the innch greater amount of disease 
among the former in consequence. In India Irish recniifs eoneume 
many times the bulk of animal food they did at home, yet an equal 
quantity cannot be taken with safety. Vegetablcfl are now Bupplied 
aa part of the ration, which has been altogether improved ; but 
there is yet too much animal food. The cookery is too gross, and pork 
from ordure-fed swim; in c-at*'n. Drunk';!nnes3 promotes the invasion, 
and rf'tards the cure of fvifry tropiciil or other disease. Alwaya endea- 
voured to discourafie tlie use of spirits. Instances the I'nct of a troop 
of horse artillery, which at one time had 50 per cent, in hospital, after 
the introduction of temperate habits at Mccrut (only 20 then drew 
epirlt rations), raarcbing to Sealkote with a clean bill of health, no 
death having occurred for two years. Advises pure water or slightly 
acidulated drinkfl only in general, but in some cases pale ale, i.e., for 
weak persons after several years' residence. P. 46G. Rum made in 
Bengal is usually consumed. The bulk of malt liquors is objectionable. 
Would recommend abstinence from all such stimulants, and tea and 
coffee as substitutes. Is acquainted with otficcrs celebi'atcd for powers 
of en<luraiice who confined themselves to cold tea. The smuggling of 
arrack already occasions much trouble, and its prohibition would occa- 
sion further loss of revenue. It is difficult to keep ale imported from 
England. Portpr keeps better. Had examined andteH.ted buer made in 
the hills at Mtisaourie by Mr. Mackitinou. It was much liked and in 
good demand. Pronounced by special committee to bo good and whole- 
some. Some put aside in bottle through the hot season was afterwards 
found perfectly good and quite transparent, after standing in the glass 
12 hours, P. 476. Unbolted wheat meal bread should be provided for 
the troops in preference to that made from *' soojoe," the preparation of 
which he describes. P. 479, 

Lieut, -Co!. Ouchterlont — , gives results of his experiments in 
brewine on the Neilgherries, the beer having been approved by those 
who tried it ; so that the trade would pay professional brewers if sup- 
ported by Government. Adds return of loss by getting beer from 
England. P. 482. 

VI.— DRESS AND ACCOUTEEMENTS. 

Sir R. Mahtin — , is of opinion that enormous improvements might Dsebs ahs 
be made in the military dress, and that it is most important to determine Accodtbk- 
what is the best covering fur the head,* Thinks flannel shouH be ments. 



* The Hurry huT CommittfC consider the geueral style of the "2ouave" dress 
moat suitable for India, and recommend a helmet of "mmdali *' in prfferenc* to 
wicker-work. (Appendix, p. 505.) The BaBgalore Cnirunittee condemn the khakw 
ctothing, and recommend serge or flannel tunics, and hoUaird trousers ; also felt 
hdmel?, in prefiarence to wtuker, (Appendix, p, 3^3.) 

[N,B.— See notes pp. SOI and 29S ante.} 
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generally worn both day and right, as a protection from sadden changes 
of temperature- The soldier ia India carries from 40 to 60 rounds of 1 
ammunition, but the knapsack ia conveyed in carts. The march is 
nsuallj at night. P. 3, Q. 75-87. 

Mr, A. Stewart — , thinks alterations in the dress are very desirable. 
The metal helmet should never be worn in India. Neglect in thiaj 
respect ia apt to induce sun-stroke. Wicker helmets and shakos are] 
now being introduced. Considera the constant use of flannel highly 
important ; also loose summfrr clothing. Thinks a double felt helmet 1 
the best, with inner chamber and air holes, and having quilted ;fla.nneSJ 
covers with curtains for protection from the isun. P. 63, Q. 809-815. 

Dr. EEJiXTE — , considera that all weight should be sustained from I 
the shoulders. Sun-stroke is often induced by tlie action of tigUti 
lielts impeding the action of the viscera, Addendum No. 2, pp. 72-76. 

Lieutenant-Colonel Gai-L — , thinks the cloth tunic ad rairabiy adapted] 
for 10 months in the year ; in hot months a. canvass frock is worn, , 
aod a wicker helmet is now worn. Approves of flannel next to skia, 
A light turban over the felt cap or helmet is useful to keep off the 
sun. The hussar boot is preferable to trousera and Wellingtons. A 
Uglit waterproof cloak with hood would be serviceable.* P. 79, 
Q. 982-986. 

Dr. McLejtnan — , euggests that red flannel shirts might be sub- 
stituted for cotton. The coat could not always be worn over it. , 
For the head lightness is of less importance than protection from the ' 
sun. P. 88, Q. 1212-1216. 

Dr. CoLViN Smith — ^ approves the tlress recently introduced.^^a 
dust coloured dress without a stock, and a covered wicker helmet. 
The flannel used is too hard and hot ; would have a lighter kind. 
Soldiers do not like flannel. Would recommend the weai-ing of a 
cuinmerbund, even more than a cholera belt. P. 102, Q. 1487-1499, 

Mr, jLLirs Jeffreys — , reeommends the adoption of double ventilat- 
ing helmets (weight being of minor importance, if ventilation is free) 
aod gives three models of different kinds. The exterior should bo 
bright to resist, by reflection, the sun's rays, the interior capable of 
being loosened or made tight to any shaped head by th« tui'U of a 
screw, and protection afforded both for the eyes and for the neck. 
Cane-work perhaps the best foundation, A proper hat would save 
numbers of lives. Soft flannel should be universally worn, and a 
loose tunic or curtain to protect the gpine should be suspended a few 
inches from the back. P. 180-187^ Q. 2S60-2886. 

Colonel GiiEATHED — , considers the present dress excellent, and can 
suggest no improvement. It consists of a khsikec tunic and trousers, 
with no stock, e.xcept in cold weather, and a helmet of wicker work. 
English boots are used. A greater number of sizes might be made 
with advantage. They arc j]ow always taken to pieces and remade, 
to fit the men at their own expense, But they march well. Has seen 
40 or 50 men after a march go out shooting the whole dny, and begin 
again next morning. There should be a halt after the first half hour 
to enable the men to adjust their shoes, which is one of the moat im- 

• Mr. Hare deems the ■waterproofing' of great coats and shora qf great importnnce, 
and gives simple aud effective recipes for accoiiipli«>hJDg the desired end, (Appendix, 
p. 186.) 



[N.B. — See notes pp. 201 and 202 ante.} 
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portant halts of the tlay.* Has marolietl 300 miles witli men without 
one straggler on the !iae. P. 206, i'l 3238-3250. 

Dr. BiKi) — , coQsitlers that woollun should be worn next the skin by 
the soldiers, as much injury arises from throwing off clothing, ftiid 
getting chilled after vtoUjit pxcreise. Such fjibrics as are made in 
Scotland lire better und cJifiipcr ihnti flannel, wiiich shrinka. There 
should he a coloured cotton dress for hot ■weather. The wieker 
helmet, with a while t'over, is the best head dress. The cummerbund 
is very useful. P. 218, Q. 3o57-3.573. 

Brig.-Gen, Russell — , objects to the infantry shako ns not protect- 
ing the temples and back of the neck, and so liard that if not constantly 
in use it canaot b^ got on the head. The soldier does not care what 
weight is on Iiiij head, and generally fillB his shako with eomethiDg. 
The helmet iiuw isstied is bt'tt^r. Every man should huve a cummL-r- 
bund instead of belt or braces. The great coat does not turn oft" 
the water ; a shower soaks it through. A better cloth would be 
cheaper in the end, and more conducive to health. The trowaerB are 
too small, and of thick, bard, woodeny material. Tweed, or tartan 
would be better. The stock should be discontinued. Would not 
recommend knickcrbockcr leggings. The Eoldier must bo dressed 
not ouly for service, hut to walk the bazaars. The natives make 
comfortable shoes, which the men always wear, except in wet weather, 
when they are glad to put on tlieir ammunition hoots. Never found 
more than five or six: men who could not be called fitted from the siaes 
of the latler sent out. As tlic sea vovase spoils the stitches, they are 
generally re-sewn. P. 231, Q. 3810^383.5. 

Mr. Bishop — , considers tlie su]>eriority of the knapsack invented 
by Mr. Eeriuglon over that commonly in use to be clearly demonstrated 
by the fact thut, when properly atijusted to ihe figure of the man, the 
we)f;;ht is lelt only on the sliouhlevs, whevcaa in the old pack the 
strain is chiefly upon the lower piut of the back. The new knapsack 
having its axis resting on the transverse plane of the body, it is not 
necessary for the wearer to bend forward, na he must with that in 
ordinary use, to compensate for the weight behind. The arcns abo 
are quite unimpeded. It does not interfere with the action of the 
chest If any such inconvenience has been felt, it probably arose 
from the manner of adjustment. An instructor would bo necessary at 
first to explain lo the men how it should be adjusted. The waist or 
ammunition belt, also invented by Mr, Berington, enables a man to 
carry a greater weight with more ease. It fits nicely on the brim of 
the pelvis, by which greater freedom is obtained for the trunk. P. 302, 
Q. 5363-5389. 

Serjeant-Mnjor Walker — , has heard no complaints in reference to 
the clothing. The khakee drees is most suitable for Indian service, 
ihe men often make it for themselves. Flannel shirts and belts are 
generally worn. The ammunition boot is the best for India. The 
blue trousers are liked iVoiii being easily washed. Canvass leggings 
are advantageous for drill, and on the march. The best head dress 
was the Kilmarnock forage cap with padded calico cover and turban 
fastened round it ; it was sword proof, and made a good pillow at 
night. The wicker helmet, though cooler, is awkward and not. so 



Accohtbe- 

ILBKTe, 



* The Ahjnednuggur Committee ndvise that care tie taken thiit boots and socks 
fit, ivhen, if (he bee) aad instep te rubbed with common brown soap each nioroing 
bofbre march, and sboe^ and socka tak^a off beibre croseing streams, foot Sore may 
be entirely avoidefl. (AppcndiK, p. 842.) 

[N.B.— See Mtee pp. 201 and 202 ante.'} 
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suited for actual service. The stock is discontinued in Indlia, nor ia 
tte knapsack used as a. general rule. The present equipment is asj 
good as well could be. P. 341, Q. 5984-6013. 

Dr. Dempstee — , considers that am tbe variations of temperatur© ' 
between early morning and noon are 30 groat, that both warm and light] 
clothinj; are requisite on the enme day. The tiiermomeler is often I 
36^ or 40' iu the morning, and 70° or 80° at two o'cktck. The neckl 
especially in such seasons should be perfectly free. If flannel has noti 
previously been worn, it may be dispensed with on an*ival in India, 1 
bul after several years' residence, the system being more sensitiTC, »' 
light flannel shirt ivill be a safeguard. The flannel supplied to the 
soldier is too conrBO and irritating ^ improvement in this respect ia 
desirable. P. 467. 



Duties, 



VII.— EEGiaiENTAL DUTIES. 

Sir R, Martiw — , thinks the regulations as to drill are good and ' 
pretty uniform. P. 3, Q. 71, Eecruits generally arrive in robust 
health, probably too plethoric for the climate. They should be di-illed 
before going out, and be about 23 years old. They should be exempted 
from over-exertion for the first year after arrival. The saving of life 
would more thaa repay the additional cost. P. 7, Q, 179—192. There 
is no furlough for the men ; the officers alone get sick leave and 
furlough, the latter has recently been extended to non-commissioned 
officers. P. R, Q. 207-210. liegiments generally remain about 13 
years in India. There is not much difference in the age of the men of 
the two services. Recruits on arrival should be sent to head quarters 
at once. F. 17, Q. 271, 272. 

Colonel SvvATMAN — , stated that at gun-fire, probably five in the 
morning, the men go on parade for an hour and a half before breakfast ; 
after breakfast they are wanderers, except that the cleaning of arms 
occupies some time. They have two jiours sentry duty. The roll is 
called after diirk, at gun-fire. Ordinarily about one night iu 20 the 
Boldier is on night duty, P. 45, Q. 495-.'»6l, 

Dr. Stewart — , (Surgeon of Warley* Depot,) conaiders that many 
recruits go out to India too young. The usual age is nominally from 
20 to 25, but is satisfied many go under 20, representing themselves 
older than they are. P. 48, Q. 593-601 . 

Mr. A. iSxEWATiT — ; thinks that drilling should not taie place in hot 
weather; hasofren observed injurious effects from this ; the men break 
down and the hospitals are filled. From the middle of October till 
Marcli drill and field days should take place ; at other seasonSj parades 
and quiet movementa only. Men should be sent out di'illed, and not 



* There were 8,11 perenns of all ages at Warley, on 1st Deeemlser 1659. The 
barracks are calculated for l,5i)0 men ; «!T«ry sanitary precaution bt-ing provided, and 
well furnighed lavatories for the men. Tlio CBtabliBliment is extremely healthy; 
mauy men bring dti>L'uhe with them (even flmall-jiox), which explodes n frw daya after 
arrival, The hospital ha."! 10 wards for 10 paticQls each, giving 783 cubic feet Bpace 
per m&n. Arerage ptfr-centage of sick is G'50, morR than half lidng venerenl cases. 
The niortolity is very low, only 2 out of 600 last year very soon afler their arriTsL 
No better or healthier men could he found than the men who have erabsu-lied daring 
the last two years, neTerthelcea some were returned from India as unfit. Some of the 
dihtrict surgeons are more particular than others. Before 1857 the usuiil time for 
Veeping men at the dep«t -wasi (rom four to sis: mouths, during whieh time they T?ere 
thoroughly drilled; it was then (185^1) only pix weeks. Evciy miin previooB to 
emharkatioa ia specially exaniiued by the despot Kurgeon, and may be kept hack or 
diecharged. P. 48, Q, CO.I-CU ; gee also Addenda, p. 61. 
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under 20 or 25 years of age. Coarts-martial in the hot seaaon, when Kboimental 
witnesseSj &c. are kept waiting:, should invavinbly be held early in the Dotms- 
morning. P. 64, end of Q. K15-82G. 

Dr. Rexnie — , ibi of opinion thai men of strong constitution nlone 
fihonld be sent to India. Kecruit:* nre frequently enlisted of weak 
coni^titution. None wtio have not previously served five years should 
be allowed to embark for India. For this purpose each regiment should 
hsTe a second battalion, to be called the Indian battalion, into which 
the healthiest men may be drafted. But, above all things, habita miiat 
subsequently be carefully attended to, as eating, drinking, and smokiag 
are the chief causes of premature death in India. Addendum, ISo. 2, 
pp. 72-76. 

Dr, McLkllan — , considers the marches well regulated; 751bs. of 
baggrtge is carried for each man. P. 88, Q. 1217-1219. Recruits 
ahouW not be too young, not under 21 or 22; 17 is the best age for 
cadets. Officers only are allowed sick leave from 15 months to 3 years ; 
the men arc only sent home when unfit for service. Thinks tho plan 
of paying officers too highly, for the firat six months of leave only, a 
bad one, a? it tends to drive them back before recovery. It would be 
better to divide the amount over the whole period, and the furlough 
should he extended to two years. Privates should be superaTinuated 
at 40, warrant ollicerg at 50, and commissioned officers at 60, with a 
dispeasing power in exceptional caaes. Pp. 93, 94, Q, 1294—1306. 

Dr-. CoLTiN Smith — , thinks the men are often drilled too long, 
exposing them to the sun ; au hour and a half in the moruiug and an 
hour in the evening five days a week, during favourable weather, in 
the cold seiison would .«.u(llce for made soldiers. There should be little 
drilling iu hot weather ; there is guard mounting besides. Pp. 101, 
102, Q. 1468-1477. Fifteen years tihould be the maximum length of 
service for men in India, commencing at the age of 21 or 22 {they 
might still serve at home, the Cape, or Canada). Jlen are seldom 
seen ahoTC 40. It is the drilling of youths of 17 or 18 on the plains 
which kills them. They should he drilled in Enghind. P. 105, 
Q. 1611-1620. 

Dr. Maclean — , advises greater attention to regularity, reliefs, 
and marches, so as to give the shortest possiWe journeys, as the fatigue 
and exposure greatly predisposes to cholera, inaolatio, and other diseases. 
P. 144, Q. 241.5-2420. 

Colonel Greatiied — , haa observed that the men of the Indian 
European infantry worked better in the sun than the Quten's regiments ; 
has heard as a reas^nn that the recruits were rather older; the men 
with whom he served were, as a rule, very careful and strictly obeyed 
orders; there were few exceptions. P. 200, Q. 3076-30S1. Can suggest 
no improvement in the regulations, which should bo acted up to with 
strict attention. The check-roll at night is not often culled ; the men 
are on guard 24 hours, and are 13 to 15 niglils in bed for one out. There 
is less fatigue duty than in England, us they have aiveepers, cooks, 
washermen, and water carriers. All other followers were got rid of. 
P. 207, Q. 3251-3260, Does not think the frequent removal of 
regiments desirable ; it involves much expense to the oificers; three 
years should be the minimum, in which time they may be cleared from 
debt. European troops do not domesticate by length of residence. It 
might be unfair to keep a regiment too long at an unhealthy or un- 
popular atation. A chnnge is an advantage in a military view, aa a 
march is a campaign iu India. It would be belter that recruits should 

[H.B.— See note p. 201 ante.] 
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-Rmimbital not commence service in India before thej are 23, but youths enlist 
DvTus. more readily, and we have not men enough to be able to afford to keep 

them several years at home. They would not enlist for the service 

generally, but like to have a choice of a regiment. Has seen recruits 
quite as healthy as old soldiers. P. 208, Q. 3282-3302. After six or 
eight years' service a man is not so good as he was. Believes the 
deterioration mainly arises from a life of inaction ; this would be 
improved by gymnasia. P. 209, Q. 3304-3308. 

Dr. Bird — , is of opinion that marches should be arranged under 
medical regulations ; they should commence before sunrise, so as to 
arrive by eight o'clock or earlier in the hot season. Men do not sleep 
in the day after night marches. P. 224, Q 3584-3588. 

Brig.-Gen. Russell — , considers from 19 to 22 the best age for 
recruits, who should embark so as to arrive in India at the commence- 
ment of the cold season, and be sent at once to depots on the hills for a 
couple of years, until fully set. This would be far superior to having 
depots at home ; cheaper, with less sickness and debauchery, and no 
desertion ; they would be finer men and longer efficient. At home, 
diseases of the heart and lungs are contracted by lads from carr)-ing 
knapsacks, over drilling, and night duty before being fully developed ; 
. 23 is quite early enough for full work. P. 232, Q. 3880 and 3895. 

Colonel Campbell — , states that the soldier is much better off in 
India than at home as far as duty goes, and has nothing to complain 
of ; there is nothing in his ordinary service in the least injurious to 
health. P. 244, Q. 4148, 4149. There is no advantage in frequent 
changes of station, but if a regiment has suffered much in a place a 
removal would relieve the men's minds. A march is not injurious, 
the 52nd marched three months continuously ; the men did not suffer, 
but the removals should be at less distance ; e.g. this regiment has 
recently moved from Sealkote to Jhansi. Recruits might begin duty 
at 20, tlie length of service depends entirely on the men ; some are 
better after 20 years' service. Men unfit for India might serve in 
another climato ; he would bring home regiments after seven years, 
sending out no reliefs in the meantime ; but rather taking out 1,500 or 
1,200, and bringing home whatever were left. Recruits from depdts 
are sent out, and over the country at enormous expense, do much 
mischief, and are useless for a year or two in spite of any previous 
drill. Condemns the volunteering system entirely as bad ; it might be 
as well to allow those who wished, to volunteer into other regiments, 
but he would preserve the unity of regiments as much as possible. If 
700 came home out of 1,200, they would form a good nucleus. Under 
this system it would become a point of honour with commanding officers 
to bring back their regiments as complete and unthinned as possible, 
and it would be an excellent test as to the effect of the climate and 
management ; the men's interest would remain at home, they would 
retain an object in life, and there would be fewer married. Men 
would be more likely to re-enlist if they knew they were coming home, 
and thus remain in the regiment ; 10 years' enlistment is too short, 
would give a pension after 16 years. Would not allow more married 
men, nor allow marriage with natives ; there is caused great discomfort 
by being obliged to leave the families behind when a regiment is on 
service. P. 244, Q. 4167-4208. 

Mr. A. Grant — , considers that 10 years is a fair time for service 
abroad; would advocate frequent removals from unhealthy stations, but 
not from healthy ones, on account of the expense ; the troops should 

[N.B.— See note p. 201 anU^^ 
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be grotiped in healthy stations, where they may remain asvord years neoMBHTAt 
without i»jury. P. 264, Q. 4536-4538. Dwivlb. 

Colonel Dl'RASd — , does not think the service unpopular amoDg 

soldiers in India, Men jire always glad to move, aa it breaks the 
regularity of their lives. Always, whco rogimfnts are relieved, raany, 
both officers and men, are inclined to reinaiu in India iind exchange 
into other rcgimentSj e»pedal!y those who are married. P. 283, 
Q. 5096-.5101, The sanitnrj aiTim<reraotita in the fluid Rre. fuUy 
adequate and iatisf.ii'lory. With regard to exposure of the men, hours 
.of dril!, efliL'iency, &c., much depends on the wisdom of the commanding 
officer, with whom all internal arrangements rest. Circnmstaneea vary 
so mnch that it would be better to leave the responsibility upon the 
cOmmanderM-in-chicf and adjutants-general to see that commaodtng 
officers do their duty well, than to lay down precise regulationa. 
General officers' inspections are very trjing to the men, as thoy are 
kept standing a loag time in heavy marching order, by whicJi they 
suffer more than when moving. The object would he betb^r attained 
by placing the knapsack ami kit at the feet of each man. Very great 
discretion should be exercised as to keeping the men standing. P. 287, 
Q, 5141-5154. 

Sir A, TiTLLOco — , considers 18 a good age for recruits, provided 
they be drilled for two or three years at home, where it can he better 
done than in India. P. 318, Q. 5555-5567. 

Vni— RECREATION AND EMPLOYMENT WHEN OFF 

DUTY. 

Sir R. Martfn — >, considers that exercises and amtisementa for the Kmflotmbht 
soldier should be more systematically arranged, instead of being owi Den, 

dependent on the will of officers. Indoor tmiugements nnd trades 

have been sometimes encouraged, with good moral benelit. The soldier 
should do for himself whate%'er he can do without injury to his health 
or discipline.* P. 3, Q. 71-74 ; p. 17, Q. 273. 

Colonel SwATM.VN — , stated that the usual outdoor amusements are 
provided lor the men ; also libraries, which are much used, and the 
schools are well attended. There are gardens at some stations—all 
vegetables grow well. There are no workshops, which might be 
introduced wish the greatest benefit, as well as preventing idleness 
and ennui; the only difficulty would be in furnishing materials at first. 
P. 45, Q. 46y, 485. Frequent changes of station and regular exercise 
on the inureh are very beneticialj but on the ground of expense, 
thinks once in three years often enough for change of station. P. 47, 
Q. 539-547. Thinks the men do too little, and that more employment 
would be j^dvantageous in diminiahing crime and courts-martial. P.47j 
Q. 580-583. 

Mr. A. Stewakt — , suggests that tables between the lieds, where 
room should be allowed for reading and writing, should form part of 
the barrack furniture. P. 55, Q. 681. 

Lieut-Colonel Gali , states that the amusements proirided for the 

men are cricket, bowls, fives, dancing, theatricals, hi the hot season 
they are not allowed to go out in the sun, The library and school 
are much used. There are flower gardens at some stations, which are 



* Colnnel Rohcrtson recommends thatMldiirs in the hills sboiiTd perform nil offices 
&r theiBjeives as in England, The experiment ir»a BuecesafiilJy tried in the Sikkim 
csgapaign. Addendum (P. 486.) 

[N.B. — See note p. 201 anlt,} 
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Em-LOTMENT useful and much liked by the men. Workshops woald be very ad- 
OFF Ddtt. vantag«;ous, hut the men do not like to risk buying tools ; they should 
be provided for saddlersj tailors, printers, shoemakers. Thinks the 
men might iQakc money ; the danger is how they might spend it- 
Men who spent their earnings in drink should be forbidden to work, 
and the sober men encouraged. Many men in every troop had accounts 
in savings banks ; the habit iocreases- Shady places are not generally 
provided for the men. In hot weather they are confined to barracks 
from 9 a.m. to 5 p.m. and suffer from ennui. P. 79, Q. 962-981. 
Covered fives courts, gymnnsia, and workshops for the men should 
be supplied. It is, very important that a regiment on a distant ex- 
pedition should be furnished with artificers so as to be able to supply 
their wants. Annual exhibitions might he held ag an encouragement 
to workmen and for sjUo of articles. Except the library, the soldier 
has usually no day room. Pp. 80, 81, Q. 1013-1020. 

Dr. McLiiNNiLN — , states that, except games in the barrack yard and 
libraries, there are no means of recreation provided at Bombay. There 
are gardens at some stations ; he suggests that prizes might be given 
Ibr best productions.* Too much restraint has an injurious tendency, 
P. 88, Q. 1108-1111. 

Dr. CoLviN Smith — , considers that trees for shade should he planted 
at all stations ; has seen no sheds under which men can take exercise, 
though they exist at some stations. The men might be allowed to 
shoot, and encouniged to take more exercise. P. 100, Q. 1398, 1405. 
There are the usual outdoor games, which arc generally connected 
with drink, but the men have not sufficient iiiiinsement mentally or 
physically ; ennui and predisposition to disea.se are the consequences, 
P. 101, Q. 1459—1463. There should be workshops and gardens, also 
libraries, which are now very deficient, and reading and smoking 
rooms attached to coffee shops, &c. P. 102, Q. 147S-I486. 

Major-General Goodwtk — .is of opinion that arcaded places under 
the barraekis, for amusements, woidd be of great advantage to the 
health and comfort of tJie men. P. Ill, Q. 1780. 

Dr. MACT.F.AN — , thinks not half enough has been done to provide 
occupation and amusement for the men, who suffer much from ennui; 
there is a grefit difference among officers in attention to such matters. 
P. 141, Q. 2354, 2355. 

Dr. McCosH^, is of opinion that the soldiers would he greatly 
benefited by being employed on public works or in trades ; their wages 
being deposited in regimental savings banks uutil they are discharged, 
or for their next of kin ; there nre a thousand ways in whicli they may 
be employed with advantage at all seasons in the hills, and four or five 
months in the plains. P. 152, Q. 2620-2628 ; p. 154, Q. 2685, 2686. 

Mr. JULlifs jEii'FREYS — , considers that the men might not only be 
employed in their respective trades with great advantage, but that any 
artisan miglit be allowed to take for his own benefit native youths as 
apprentices, to teach them useful arts, e.g., ceramic, metallurgic, and 
chemical, of which the inhabitants of India are so ignorant, commenc- 
ing with fire bricks, pottery, Stc. There are no ploughs in India, To 
superintend various works, an ensign's eomnoission might be given m 



* The tTmb&Da Committee recommend that gardening be made an offset ogHJiat 
otlier regimental duties, and all be obliged to take it in turn. (A[.ipendix, p. 236.) 
Whilst the want of variutv of vegotablt-s is gonerallj acknowledged, there ie no 
point on which the station retama show more universal conciirrenoe than tint the 
men take no interest, peraonaUy, in garden work. 



[N.B. — See aotea pp. 201 and SOS an^e.] 
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€acL regiment to a young man of science, with liboral allowanceB, so Employmbni 
as to obtain the best talent, which T?onld ensure greater and therefore ^^ Dtnr. 
more econoraicfll reeiiUs. P. 188, Q. 2893-2901. 

Sir John Lawrekce — , thinks that the men should be induced to 
work if possible, bat they do not like working. Thorc is difficulty 
also in selling their productions, being uadersoU! by the natives ; 
carpentering, shoemnkiiig, and tailoring the natives would do as well 
at a Eaucb less cost; if there were a market, it would be a great induce- 
ment. Not one man in a hundred cares about reading. Thinks the 
mortality might he much reduced, and that enmti is one of the causes, 
also careless exposure. Gardening is not liked, nor any work ; amuse- 
ment is preferred. They would work if paid for it. It would be an 
apparent loss to pay them, but it would be repaid by better health, and 
the regimenia might in nome measure be made self-supporting. Thinks 
there would be an advantage on the whole in paying the men more. 
They are reckless and unhappy, yet soldiers who had been in India 
prefer it to home service. Pp. 191-193, Q. 2937-2962. 

Colonel GliEATHED— , states that librariea have been beneficial, but 
hopes to 80B readinj; rooms in the barracks, which are much needed. 
P. 204, Q. 3176. Men who cannot read fluently like to hejir others 
read. The men of the 8th regiment were allowed unhounded liberty to 
shoot, which they did without suffering from the heat,* but they were 
not allowed to go in the hottest weather ■ it was their best amusement, 
and they were enconrHged to go ; they had alao the usual outdoor 
games; there wire 440 subscribers to the library, and about 260 of 
them attended school, — for which they ako ptiid a small subscription, — 
besides recruits, who are taught gratis. It depends on the schoolmaster 
and commander. Gardens did not succeed, Englishmen do nut care for 
gardens. Scotchmen were induced to tako up gardening (having , 
prizes offered them) by Lord F, FitzCiarencc. Men sometimes work 
at their trades, and might make a good living by it, but they do not 
work much, being already well off. Activo amusement is preferred to 
work. There are no gymnasia. It would be a great advantage to 
have them, nnd they should be made a parade ; it would be the best 
thing ever introduced into the army. The men should not be confined 
more than necessary. Lai'ge sheds should ha provided, under which 
gymnastics could be practised at any hour. Pp. 205, 206, Q. 3203- 
3237. 

Dr. BraD — , considers covered places for racket and other exercise? 
should be put up annually, as the rain was approaching. Day rooms 
would be of the utmost importance for chessj billiards, &c.t both Jis 
regards* comfort and health. P. 215, Q. 3465-3469- The men should 
be encouraged to work at trades by having tools provided by way of 
advance, to be paid for from their earnings. P. 219, Q. 3i549-3556. 

Brigadier-General RnssELL — , states that skittles is the favourite 
game j men tire of gymnastics ; trades were always encouraged in the 
84th Hegt., tuilor.s shoemakers, carpenters, and some other.? were 
generally in full work, besides clerks. Half the men were employed at 
Rangoon in levelling a stockade, and 250 at Jackatallaon new hBrrackg ; 
those employed irmde money and much improved in lieakh and 
strength; occupation even out of doors and in the plains is better than 
a listlees life in barracks ; the erection of workshops would he a great 



• The Thyet Myo Cominittiec ennsijer labour and exposure to the Bun in Biirmah 
not in any degree injiu'ioiis to EuropeanB. There iliuuld be no reBiriotion in this 
respect, and -work^hups tbr differeat trades should be organized. (Appeadljc, p. 567.} 

[N.Q. — See uoUa pp. SOI and 203 ante,'] 
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fytpi^mesyi advanttio[<^, but their ubb mucb depends on the eonnDaiiiling officer. 
0(rpT>rTT. The 84) li had a good library, and a reading room crowded dftily from 

10 till 4, it was supported bjToluntary oontnbaCtons, and well s-upjjlied 

with newspapers, periodicals, and books from Smith and ICIdei's sent 
out quarterly. There was a coffee-room. Glee singing, dancing, and' 
theatri{?iila were encouraged and made lucrative to the performers. 
P, 229, Q 3766-3778. 

Sir P. Cautley — t had understood from Sir Henry Lawrence that 
men do not take to gardens, they probably regard gardening as work* 
rather than amQsement ; there is no difScuUy with Scotchmen ; th&. 
question of amusement depends much on the commanding officer. Thftt 
provision of workshops for the different trades would be an admirable 
way of occupying the men ; the difRcalty would he in procuring tooU^i 
Probably these might be furnished by, and remiiin the property of,< 
Government without being removed from statioa to station ; under- 
stands from General Tremenheere that every barrack in the Punjab 
has a workshop and a reading room. Employment should be en- 
couraged ; at Landour had found men glad to be employed ia 
building, saddlery, he* Pp. 235, 236, Q. 3949-3960. 

Colonel Casipbell — , states that a fives eonrt is provided by Govern-; 
ment, and there must be a school ; beyond that all means of reereatio; 
mainly depend on the commiindiDg otheer. The men are fond o 
newspapers and periodicals and new books. The same books remaioi' 
too long, which makes them imlifiereut to the library ; they should be 
often changed. The 52nd Eegt. had cultivated gardens, and prO' 
vided tools, including turning lathes, printing presses, &c., but thi 
regiment was soou moved and kept changing about, so that no result 
followed the labour, and the tools were all lost by degrees. If spacious 
workshops and tools were provided and kept at each station they would 
answer unexeeptionably well, the same building well liglitt-d might he 
used as an evening reading and refreshment room ; deficiency of light 
is a universal fault In India, and very much felt during the long nights. 
The same oil used in American reflecting lamps gave a very good 
light. The care of tools and workshops should be in the engiueera^ 
department. The men should manage their own trades union and' 
appoint their own foremen ; the profits might produce a fund fopl 
materials afttir repaying the Government for the tools. Tlie 52ui 
printed all tlieir own returns, also papers for the civil authorities atr^ 
Lucknow, and supplied the Slsit with 100 pairs of boots, not otherwise 
obtainable ; the profits were received by the paymasters and divided 
according to the work done by each man ; they will not work for 
nothing. Covered sheds should be provided for each company as a 
protection from the sun by day. Gardens would be profitable in two 
years •, the 52nd were never more than nine months at a station ; 
this was accidental. Pp. 243, 244, Q. 41 13-4144. 

Mr. A. GniNT' — , statca that the soldiers often complain of weary 
idleness. The Government might give them contracts for supplying 
shoes, clothing, harness, bcei'. Sec. Tools should be supplied and 
gardens provided. P. 261, Q. 4470,4471. 

Colonel DuEAND— , consider.s ihat men dislike work only when it 
appearsi to them to be ot no utility, and that those wl>o i oluntt'cred 
might, when not required in the field, be usefully employed wherever 
there are magazines, which emploj ment would increase their intelli- 



* See Addendn, pp. 238, 239, Letters ^a. old naaH^oaunisaioned 
that emplojf'meDt in trades irould be tbe greatest boon to the soldier. 

[N.B.— See note p. 201 ante.] 
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gence. Thcj might also be employed in buildiDg, but it cnn only be "ExrioYMBrr 
on work wliich -will bear interruption for field daties, Tlicr would ^*^^ Dittt. 
be paid for their labour. The establishment of station gardens might 
be tried, growing rtojts being handed over by purchase to incoming 
regiments. P. 284, Q. 5102-5121. The use of gj*mnasties would 
prevent mnch of the falling in of the* chest, which Is often Doiiced 
amongst infantry al\er long service in India. P. 288, Q, 5173-5177. 

Sir C. Treveltas— , hud proposed the building of a lofty iron shed, 
like a tailvay atatioD, at Madras, under which there might be school- 
rooms, library, reading room, tennis court, and other accommodation 
for amusements calculated to diminish tbo depression caused by the 
monotony of barrack life.* P. 291, Q. 5243. Would recon>mend such 
a bnilding Bt aU stations, as the men cannot walk out during the day ; 
as cifmpared with the object, the expense would be in&ignificant. P, 291, 
Q. 5247-5254. 

Dr. SrTHEBLAMJ — , describes the reports from India aa indicating 
great deficiency in the means of recreation, instruction, exercise, and 
occnpation, thij only resource being idleness or vicious indulgence. 
P. 313, Q. 5 194. 

Sir A. TcLLocii — , considers the troops would be healthier if tlioy 
were more employtd in public works and fortifications. Workshops of 
light bamboo might eas.Iy be constructed in India, and gardens pro- 
vided at each station^ from which vegetables might be sold to the 
meases. P. 317, Q. 5551-55^4. It ivould be a great advantage to 
the army were recruits required to learn to read and write before 
being dii^charged from drill. It is an evil that the soldier is not suffi- 
ciently traidcti lo fatigue ; there nii^ht be less drill and more work 
of a remunerative kind. P. 318, Q, 5.557-5561. In the plains of 
India the men cannot, owing to the heat, take the exercise necessary 
to preserve health. P. 324, Q. 5637. 

Dr, MouAT — , states that the native ti-oops are fond of gymnastic 
and atliletic exercises. P. 332, Q. 5741-5742. 

Serjesnf-Major Walker — , considers it would be an excelJent plan, 
to give the men the means of working at diSt:rent trades, as at Alder- 
ahott, where they take a pleasure in doing carpenters' and masons* 
work, &c. Nothing tendi so mucli in Inilia to keep the solJier in 
health as to keep hia mind employed. There are no separate grounds 
for games, which would be a very good thing. Gardens were attended 
to by several men who were gardeners, Ihey being let off other duties. 
This was a great advantage, as good vegetables are the best things in, 
Tndin, but the giirdcns should be much larger. Sufficient gardeners 
would always be found, if relieved frora other duties, and a few natives 
could do anything necessary in the middle of the day, and wlien the 
regimt-nt moved an allowance would be made. The giving of prcmiunia 
and public praise for the best gardens would be a great encouragement, 
P. 34.S, Q. 6041-6066, 

Lieut.-Col. Out'HTERLONT — , proposGs that oil gas should be ufed for 
lighting barracks made at each station frora the common oil of the 
country and kitchen refuse, by which much better light would be ob^ 
tained at less cost than is now incurred for lamps, which do not enable 
the men either to work or read with coinfort.| P. 482. 



• Tliti Kirkee Cdmmittde rcci'inmeiid singlestick as eombituug' di^ftgoon efficiency 
with amuaement. (Appendix, p. rss.) 

t The Ivirkee Committee notice the want of sufficient light in barracks at nighL 
{Appendix, p- 749.) 

[N.B. — See notoi pp. 201 and SOS ante.1 
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IX.— DISEASE AND MORTALITY. 

DimsE AXD Sir R. Martin — , has seen great invasions of cholera and fever and 
IfoKTAUTT. djsenterj, which are always most found in the worst stations as 

regards drainage, malaria, climate, bad ventilation, overcrowding, and 

filth. The correction of these evils would be the best preventive. 
Intemperance also is a cause, the prevalence of which in a regiment 
much depends on the character of the commander. Liver disease, 
liability to which increases with age, prevails almost everywhere and 
is often associated with dysentery, is much influenced by the circum- 
stances enumerated, and personal hygiene. There is much rheumatism 
caused by sudden alternations of temperature, against which warm 
clothing is the safeguard. There is also mercurial rheumatism pro- 
duced by cold while under the influence of mercury. Syphilis prevails 
to an enormous extent* (for which mercurial treatment is most detri- 
mental, but it is still often resorted to. Q. 163, 164.) Police regulations 
are uncertain and various. Locks have been frequently established 
and again abolished. Scurvy has been seen in some high stations 
owing to defective diet and to climate, and /j, uinea-worm prevails in 
Bombay j this is often referred to impure water. Pp. 4 and 5, Q. 94- 
128. Fever is by much the most prevalent disease, next bowel com- 
plaints and dysentery, after that affections of the liver and cholera. 
P. 8, Q. 213 and paper appended. The mortality among the British 
troops varies from 30 to 70 per 1,000. P. 16, Q. 267-269. The money 
loss during 30 years may be moderately computed at 10,000,000/. 
sterling .f The tlieory that acclimation renders men less liable to 
disease has been clearly disproved. 

Colonel SwATHAN — , stated that the men suffer extensively from 
syphilis. Could not see how this was to be prevented unless by the re- 
establishment of locks, which he thought were discontinued as a measure 
of economy. P. 46, Q. 532-538. 

Dr. Duncan Stewart — , does not think that acclimation confers 
any immunity from tropical disease. P. 50, Q. 615. 

* Dr. Macpherson points ont the alarming extent of syphilitic disease. Addendum 
12, par. 3, p. 34. On the last-mentioned subject strongly recommends legislatiTe 
enactment, authorizing a system of licence and control in cantonments and sea-port 
towns, to be administered by commandant, senior medical officer, and senior magistrate 
of the district ; that individuals, and houses open to inspection, should be licensed 
and registered -, and Locks established. Such an experiment was made at Secundera- 
Dad in 1855, with almost magical success. Addendum 13, p. 34. See also results, 
p. 487. 

■f See Suggestions, p. 18 ; and Dr. Balfour's Observations, p. 20. See also Notes 
on Military Hygiene, by W. J. Van Someren, Madras Army. I^idemic disease is 
produced by a certain general condition of the body (e.y., induced by bad air and water, 
nuisances, &c.) plus the specific poison of a particular disease. Instances several well 
known proofi in England, and points out the prevalence of epidemics at the Indian 
stations of Kurrachee (where the Rifles lost 76 per 1,000 in one epidemic in 1846) ; 
Bellary, Secunderabad, Vellore, Colaba, (the slaughter-house of more thousands of 
British troops than are destined to win fifty battles,) all mainly arising from over- 
crowding, ted drainage, and other local conditions. Produces proo& of injurious 
effects of over fatigue in India ; also intemperance. Gives a fonnula for production 
of disease, similar to the celebrated one by Dr. Bone for production of yellow fever in 
the West Indies. Addendum 10, p. 28. See further remarks on the Hill Fevers of 
Southern India, by Dr. Heyne. Fever is totally unknown on hills formed of quartz, 
felspar, and real horn-blende ; on iron granite it is virulent. This he ascribes to 
magnetic or electric finid disengaged in great quantity in the hot season. Recom- 
mends avoidance of hills as residence where magnetic iron sand is found, or within 
two miles of such. Addendum 14, p. 35. 

[N.B.— See note p. 201 ante.2 
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Mr. A. Stewart — , says separate hospitals for native followers are Disbask and 
required; and Locks are much called for. These cases sometimes Moetautt,! 
amount to one half those in hospital. P. 58, Q. 728. ' 

Dr. McLennan — , had seen cholera prevailing among Hindoo soldiers 
and their families, whilst Mussulmans in the same battalion and lines 
entirely escaped attack. This was attributed to bad fish, from which 
the latter abstained. Had heard of several instances of epidemics at- 
tributed to the vicinity of nuisances, and one at Hyderabad from the 
use of stagnant water. Intemperance, night exposure, heat, cold, and 
moisture are predisposing causes. Cholera is most prevalent among 
Europeans in hot weather ; among natives in cold. Diarrhoea and 
dysentery also are most prevalent at Bombay in the cold season, but 
generally in the hottest and wettest months. Dysentery often follows 
fever and is then most fatal. Sanitary measures of precaution and 
removal are usually resorted to on any epidemic outbreak ; these are 
embodied in the regulations. Liver disease is very prevalent among 
European troops, also children and ladies ; the natives also suffer more 
than is generally supposed from liver disorders. Should, expect more 
from abstinence from liquor and avoidance of rich, stimulant, or full 
diet than from any other change. Rheumatism does not prevail much 
apart from maladministration of mercury for syphilis. Has seen scurvy 
from bad diet and exposure on the voyage out. It sometimes occurs 
among the natives from similar causes. Cause of guinea-worm remains 
in obscurity ; probably introduced from without while bathing or >■ 
walking in marshy ground. Is of opinion that climatic influence, 
intemperance, and sexual disease (from which latter a full fifth of the 
cases in the Bombay hospitals suffer) are the three chief evils affecting 
the health and life of the soldier in India (Pp. 89, 90, Q. 1221-1231). 
Thinks there is a gradual adaptation to the change of climate, but the 
man one year out is better able to bear exposure than those 10 years 
in the country. P. 93, Q. 1291-1293. 

Dr. CoLviN Smith — , states that the suppression of grog shops and 
the establishment of a Lock hospital at Secunderabad immensely im- 
proved the health of the troops in 1856. P. 99, Q. 1356. The native 
troops quartered close to a tank four miles long suffered much from 
fever, and guinea-worm produced by the water. Q. 1363. Had 
witnessed epidemic cholera in the Madras Rifles on the march, arising 
from fatigue and bad water, which ceased on the first rain. At Prome 
also, which is filthy, crowded, and surrounded with swamps in the wet 
season, had seen cholera among the native population. Considers 
intemperance, syphilis, and malaria the three chief causes of disease in 
India, all of which may be much diminished. Locks should be re- 
established, with good police. Had charge of a Lock at Hyderabad ; 
and the commander of a European regiment observed, " Your hospital 
has diminished mine by at least one-third since its establishment."* 

• Dr. l^Iacpherson observes, that 688 men of the home force are always in hos- 
pital from syphilitic disease alone, and that the money lost to the State is calculated 
at about 14,300/., per annum. (Appendix p. 649.) The oflScers of the medical 
service are almost unanimous in recommending the establishment of locks. Dr. 
Grierson, however (Kurrachee), argues strongly against them on moral grounds, 
insisting on the expulsion of prostitutes as the proper remedy. (Appendix, p. 821.) 
Mr. Hare remarks that prostitutes in India are purchased and educated for the trade, 
and it is only necessary to punish those who profit by the women's earnings, to 
prevent the spread of disease. (Appendix, p.183-4.) The Umballa Committee are 
of opinion that locks might be aided by allowing the prostitutes to select one of their 
own number as their head; let her be well paid and made responsible that no diseased 

[N.B.— See notes pp. 201 and £02 onte.] 
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Asr> Thinks Locks were clisconLinued from false modesty, but has heard that 
iLiTT. tliere was iin ftbuso of police authority which induced the Governmentj 
on the report of the Inspector-General of Bengal, to abolish these hos- 
pitals. Little coiil<l be done ivithout the jinlice ; Pp. 102, 103, Q. 15Q2 
—1537. Men suffer from fever and jnflamjnatory diseases for first few 
years, afterwards from chronic affections. Does not think they beconie> 
acclimated. P, 105, Q. 1607-1609. Has seen erysipelas, but oot 
gangrene in hospitals. Q. 1599-1601. 

Major-General Cotton — , states that there Is always more danger 
from cholera on the inarch than at stations. Has been much puzzled 
to find a reason for the outbreaks. Had found " Warburg's fever 
drops " invaluable. This medicine ought to be in every hospital and 
camp. Has known bad fever cured by it in a few hours. P. 129, 
Q. 2114-2123. 

Mr, LojfGMOBE — , gives the mortality at Dumdum* from dysentery, 
fever, and cholera ia five months during the mutiny at tlie rate of 
27^ per cent, per annum fimong women, and 31^ among children. 
Pp. 131, 132, Q. 2172-2180, The latrines, &e. were very oflFenaive. 
Q. 2219. 

Dr. Maclean — , mentions that Secunderahad was remarkably exempt 
from cholera during 18 montlis that it prevailed at Hyderabad j it has 
since been more crowded, and the epidemic last year was severe. 
P. 139, Q. 2315. A malignant form of dysentery prevailed there. 
Q. 2339. The chief mortality in all stations is from dysentery, cholera, 
liver complaints, and fevers. Q. 2350-2352, The recent sanitary 
. measures adopted by Sir C. Trevelyan at Fort George, Madriis, resulted 
in no case of cholera having occurred among the troops in the fort 
during a severe epidemic in the town. Q. 2353. The enormous amount 
of syphilis and consequent loss of efficiency is becoming quite a state 
question. The ratio of cases to bo treated is about 27 per cent. 
Locks, with the aid of the magistrates and proper supervision, would 
answer well. The native people are very obedient to authority, P. 143, 
Q, 2393-24:05. Strongly recommends the introduction of an am- 
bulance system for sick and wounded in India as a measure of economy 
as weU as of relief. P. 145, Q. 2420, 

Dr. M'Cosn — , states that the debility produced by heat increases 
with the time of exposure. New comers generally do not feci the bent 
80 much OS old Indians. There is an absence of epidemics, cholera, 
emallpox, and fevers, &c, on the hills ; but there is a disposition to 
dittrrha3a, usually not dangerous, often beneficial, though in severe 
cases liable to run on to dysentery. Men going to the hilb in a scor- 
butic state have suffered considerably from diarrhcea.f Scurvy prevails 
in Upper India from want of vegetables. Ascribes this bill diarrhoea 
— 1, to reduced jireasure of the atmosphere on the bowels ; 2, the 



•WPmun goes uiidetectitl. (Appendix, p. 235.) The Chunar Committee (Mr, T-wcd- 
dell) Tecocnmeiid that the prasdtuteE, -vrlio are a distinct cUibs In India and do dol 
diEguise their vocation, should be registered iind numbered ; and suggest that a small 
estsblisliineiit consisting of a native doctor and two or three women, under the super- 
mtendeace of the sanitBry ofHcer and magistrate, would be more suitable to native 
ideas than a. reguhir loch hospital, and prove more effectual in reducing the amotiiit 
of disease. (Appendix, p. HO.) 

* See report of this outbreak, Addendum, note, p. 131. 

■f Thu Koorkee Committee believe that the hill diarritEtt is caused by water 
loaded with rotten vegetable matter. Jlr. liare has often prevented patients from 
drinking any but min water collected iu a tub, by stretching a sheet on four poles, 
and always with the result of stopping the diarrbcBa, (Appendix, p. 183.) 

[N.B. — See cotes pp. 201 and 202 auleJ} 
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secretion of bile (the liver being fiftected) is ksseoed ; 3, reduced per- DrsKASE i^ta 
apiration induces extra internal secretion. The natives suffer largely AfoBTAUTT. 
from a, disease called rnahamurrj, referred to their dirtj habits. Pp. 148, """' 
149, Q. 2512— 2o62. Ennui is the greatest evil the modiecil officer has 
to struggle with. The men rushing with indifference to their graves ; 
he trjing to prevent them. P. 152, Q. 2612. Men are never so 
healthy as when undergoing the fatigues of a long march. P. 154^ 
Q. 2686. 

Mr. Julius Jeffreys — , estimates as verj great the mortalitj arising 
from solar radiation (apoplexy) in India ; believes that in particular 
instances it has amounted to 50 per cent. P. 186, Q. 2875-2886. 

Colonel Gbeatiied — , st4ites that the disease and mortality in the 
8th regiment was small at first, and continued 30 during 15 years. They 
never had cholera except at Delhi. In the hottest station, Deesa, the 
mortality diiring three years was remarkably small. The men were 
accustomed to take active exercise. A man would walk 14 miles from 
the barrack, shooting, and be back at night ; the well-conducted men 
always having unbounded liberty. P. 204, Q. 3201-320.5. Does not 
believe in acclimatizing. After six or eight years' service a man is not 
so good as he was ; but the deterioration mainly arisea from a life of 
inaction. This would bo improved by gymnasia.. P. 209, Q. 3303- 
330M. Locks should be re-established ; but it ia a moot question with 
reference to the tyranny sure to be exercised by the polico. Thinks 
the men are chiefly injured by the climate ; yet it is not mere tempera- 
tnre. Pp. 209, 210, (J. 3316-3341. 

Dr. Bird — , stutes that in Bombay diarrhoia and cholera ate the 
prevailing diseases in May and June ; dysentery, gastro-enteric cases, 
■with bronchitis, in June and July ; and rheumatism, gastro-hepafcic 
diseajse, and abscess, in August ; and fevers from September to Novem- 
ber, The ratio of mortality was from 40 to 55 per 1,000 (1847-1857) ; 
whilst at Poona and Kirkee it did not exceed 10 per 1,000, exclusive 
of reliefs from the low districts. At Belgaum it was 19. Pp. 213, 
214, Q. 3418^420. Does not consider the present army medical 
statistics of any value. They should be reconstructed and comhiued 
with meteorological and medical observations hy intelligent medical 
ofHccrs- Conclusions as to healthiness of station tan only be formed 
after residence of six or eigbt years. It would be better to trace the 
history of each regiment Ihroug'hout. P. 216, Q, 3486-3506. Aambes 
iVequency of solar apoplexy to sudden exposure to the snn, often ag- 
gravated by spirits on the march. P. 220, Q. 3574-3583. Cholera is 
induced by miasmata, heat aided by bad sanitary conditions, improper 
food^ vice, &c. Liver disease at Belgaum was chiefly caused by alter- 
nations of temperature ; also rheumatism. Woollen clothing, bathing, 
and temperance are the best preventives. Scurvy is a blood disease 
.inalogous to rheumatism, arising from deficient nourishment and damp. 
Guinea-worm, produced by bad water, may be prevented by the use of 
Alters. P. 220j Q. 3.j8f^)— 3596. Considers that the Europeans can be 
acclimated, so far as temperature, diyness, or humidity is concerned ; 
but the human system, though it may resist, cannot become habituated 
to local endemic miasmata ; the latter are removablo by hygiouio 
measures. It is as bad to transfer men too Huddcnly from a tropical to 
a temperate cliinato as the reverse. Such changes are better borne In 
youth than in mature age. Pp. 223-225, Q.. 3650-3672. 

Brigadier-General Eussell — , states that at Moulmein the men just 
landed from England suffored a good deal from dysentery, which was 

[W.B.— See note p. 201 on**.] 
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DiaEASE AND attributed to fresh pork and intemperanee. P. 226, Q. 3691. Cliolera 
1 itoKTAtiTY. g^ Fort George was atti'ibuted to an open drain close to the barrnck- 
roomsJ. Q. 3700. Frequent removals to and from the liills would be 
Tgarded with somo dread, aa a regiment seldom moves in Madras 
without an attack of cholera, generally attributed to bad wjitpr and 
over-fatigne. At Trichinopoly his regiment escaped, owing to precau- 
tionary measures taken whilst cholera raged in the bazasif and artillery 
barracks. P. 230, Q. 379.5^800, la calculating the mortality at 
atations, deaths among invalids who often die tn. route ought to he 
iocluded ;— not beino; so, the mortality attributable to the station U 
generally understated. AceideDts, however, are included, which are 
sometimes numerous. Mers heat, if equable, does not produce exces- 
sive mortality. In Rangoon, sickness was caused by inBufflcient food, 
— meat, fruit, and vcgotabJes, — the country did not produce them. 
P. 232, Q. 3851-3860. 

Sir P. Cautlet — , considers valuable a sviggestion of Mr. Acton's,* 
that aa a means of purification fromayphilia,Jeta of water from cisterns, 
provided for tho purpose, should be constantly running in all the 
hairack urinalis, by which means local ablution could be frequently 
resorted to. P, 238, Q. 4010. 

Colonel Campbell~^_, has no complaint to make of vices among the 
soldiers in India. Syphiha 13 not common, not so much aa at home. 
There is great power to check it. The native women frequenting the 
bazaars are known ; a list is kept by the bazaar-master, and if three or 
four men were found s^ing in hospital, tbeso women would be all 
examined by the surgeon, and those infected either cured or sent off. 
It is very easily done ; not at auch a place as Calcutta perhaps, but at 
the stations generally. It is completely in the hands of the commanding 
officer. The sick are usually attended by the native servants, who are 
very good nurses. The conduct of the natives depends much on the 
way they are treated themselves. Has known a regiment entirely 
deserted by them. Considerable mortality took place among tho 52iid 
regiment at Subathoo, cou.sed by a four days' march to escape from bar- 
racks in a shaky state at Umballa, in the rainy season. The men 
were ankle deep, and the regiment lost 12 or 13 a month from fever 
and ague, for three or four months afterwards. P. 246,Q. 4212-4241, 

Mr. Eli,iot — ', recommends a sciontific commission to investigate the 
circumstances under which malaria is generated, in order that better 
precautions against fever could be taken, e.g. in the selection of halting- 
places or sites for stations. An elevation of less than 5,000 feet can 
hardly be considered safe. Fever prevails chiefly at the foot of the 
hills. Thinks malaria is sometimes carried up ravines by the wind, so 
as to affect places in themselves free from it. Geological formation is 
thouglit to have an influence. Clearing the jungle appears to have been 
beneficial at Segoor. Any district once cultivated, and afterwards 
deserted, appears to he unhealthyj and to improve by being again 
brought under cultivation. The neighbourhood of rivers seems un- 
favourable. The wearing of gauze, muslin, or cotton appears to be a 
protection, as proved by Colonel Blake, in tho deadly jungles of Eampa, 
Places long free from malaria may be suddenly deluged by it. Pp. 247 
-251, Q. 4242-4288. 

Mr. MoKTOOiiERT Maetin- — , mentions decaying granite as producing 
malaria, e.g. at Hong Kong, EefeiTing to Dr. Heyne, on the same aub- 



* See Mr, Actoo's obaerrotionB recojumending compuhory atlution and regimental 
Jocks, p. 4S9. 

[N.B.— See note p, 201 anfe.] 



OR THE SAMTAHY STATE 0^ THE ABMT IN INDIA. 245 



ject, has understood tbat the limestone formation on the Indus has 
been productive of fever. P. 252, Q. 4291-4295. The Terrai, ^tiug 
the lower Himalayas, is covered with dank vegetation aud forests, 
jieldingatall times a pestiferous gas. There is no great unbealthiness 
ioTaojore from irrigation and rice cultivation. The foga iu Lower 
Bengal are noiious, to avoid which the mouth Is often protected by 
muslin. They prevail near the ground, so tliat it is important that 
building's ehonld be well rabcd, as the upper stories are comparatively 
out of the fog. At Badnlla and other places people may aleep on the 
round without injnry. Pp. 2o7, 258, Q. 4380-4406. 
Mr. A. Grant — , states that various sanit&ry improvements had re- 
ducedjthe mort&lilj in the 12 years prior to 1854, 20 in 1 ,000, as compared 
with previous returns ; but that iu the sultry aud malarious plains 
the mortality must always be high. P. 260, Q. 4454-4456. At Fort 
William the mortality is now 69 in 1,000. Cawnpore la bad, and 
Allaliabad wor^e. The strong men only should remain in the plaiuB. 
P. 261, Q. 4464-4466- Five-si:ttha of the monality arises from ab- 
dominal afTcctions, induced by high moist teaiperature, intemperance, 
bad food, malaria, overcrowding. P. 262, Q. 4474-4483. The filthy 
state of ravines, insuificient ventilation, &c,, at hill stations, were tbe 
eauaea of diarrhoea, &c. ; not cold or damp. P. 262, Q. 4484-4497. 
Thinks the mortality iu India, now upwards of six per cent., mi^^ht 
, be reduced to four per cent, by proper sanitary arrangements at the 
'present stations ; and to two per cenL, if only stationed in good bar- 
racks, at sucli places as Rawul Pindi, Sealkote, Jnliundur, Meerut, 
Agra, Hazareebaugh, Bangalore, Poona, and Beigauni, with depots and 
reserves on the bills. P. 264, Q. 4539-4556. 

Dr. ScTiuiRLAj^iD — , considers that the zymotic diseases of India are 
ftbe same as arise In England from want of drainage and ventilation, 
decaying animal and vegetable matter, bad water, and intemperance ; 
the atmospiieric conditions appear to call these causes of disease Into 
greater activity. Tha ample ration, with very limited exercise, is 
beyond doubt a cause of disease, and habitual tippling is more destruc- 
tive to health in such a climate than occasional drunkenness.* P. 313, 
Q. 5494. The mortality may be greatly reduced even in the plains, in 
which every sanitary precaution should be carried out. P. 316, Q. 5526 
S529, 

Dr. Fajuj — -, suggests that the system of recording and analyzing the 
diseases of the army iti England should be extended to Indja, which 
would show the mortality in each regiment yenr by year, and thus 
test the salubrity of the different stations. P. 316, Q. 5532, 5533- 

Sir A. TctLOCn — , states that the stati-^tieg of mortality in the army 
show a considerable excess in warm as compared with temperate 
climates ; but this ratio has been much reduced iu the West Indies by 
sanitary improvement, P. 317, Q. 5534-5543. Doubts whether 
syphilis, though it undermines the health of the soldier to a consider- 
able extent, is niQch more common among the mihtary than civilians ; 
the ordinary proportion is about 120 cases per 1,000 men annually. 
The average mortality in India from 1S17 to iSSo was 70 per 1,000 



DiSKASE ASS 
Mo&TALTTT, 



• The Eawnl Pindi Committee consiiier that to prerent hepatic disease, Boldiem 
sfaoiild not be allnvcd tu CDAfiumc- su tnueh animal food in hot cUmateB. (Appen- 
dix, p. 25(j.) The AltraednuggUT ConnjiittEe contleiiiD bealth parades BS needless 
and obnoxious. For neglect of immediate applieolion men sbould have " with 
delay " mjirked against their names in the report book, and be obliged lo make good 
all dntiee mlBStd while in hospital, (Appendix, p. 840.) 

[N.B. — Bee note* pp. 201 and 202 ante.} 
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DiKKASE AND from all causes, includitig caaualticB in war. Since the mutiny, the 
MoBTAitTy. j-atio iia.H heeiv about half this mortality. Upon a strength of 70,000 
men, the annual loss would be 4,200, which might probably be reduced. 
to 1,400, The mortality among olTicers of tho same average ags as the 
men is about 25, and among ciTilians 20 per 1,000. The mortality 
among tiio troops need not exceed 20 per 1,000 if placed in healthy 
stations and other favourable circuuiatancee. P. 318, Q. 5562-5596. 
Fever, dysentery, diarrlioeiu and liver disea&e are the most fatal in 
tropical climates ; syphilis also, which acts niore indirectly by reducing 
the general health, and much increases the amount of invaliding. It 
has been proved in the West Indies especially that it "waa erroneous to 
suppose that men suffered greatly from want of acclimation. P. 324, 
Q. 5621-5642. 

Dr. MouAT — , states that the natives are liable to frightful outbreaks 
of cholera, fever, and dysentery. Has known 900 out of 1,000 men in 
hospital. Up country sepoys invariably become sick in the lower pro- 
vinces. P. 331, Q. .5722-5723. The mortality among them is much 
higher than is apparent from the returns, as men if sick apply for 
leave, and dio at home, when they are not included in the mortality 
register. The sepoy generally improves much at first after joining the 
service. Rheumatism, the sequeliE of fe\*ers, and dysentery are the 
chief eausea of invaliding. Among the Sikhs and Mahomedans there 
is much syphilid ; the mortality would be double what appears tn the 
returns, but that would be much wndor Europeans, as, being in their 
native climate, and more sober, they suffer less from injuries ; inflam- 
mation rung a very mild course with them. Tho Hindoo buys no mead^ 
the Mahomedans, Mughs, and Burmese do. Many of the natives are in 
capital physical condition. P. 332, Q, 5743-5775. In the prisons, the 
mortality is high, probably 12 per cent, last year. In damp malarious 
districts the village population is very nnhealtliy ; but in the elevated 
districts there is a very fine population. They deU'Viorate exceedingly 
from change of climate. P. 333, Q. 5790-5800. 

Dr. Wallich — , states that the mortality among native troops greatly 
variee. Dysentery, fever, cholera, and rheumatism arc the chief 
diseases. In some of the stationa there is much syphilis, men are 
often sent away when past cure. There is no control over their diet 
or over their huts, ho that there is no power of preventing disease. ■ 
The men would not object to such proper supervision, if it irere 
made a condition of their employment. Few of them drink. The 
worst evils arc impure water, bad drainage, and ventilation. Would 
recommend weekly inspection, and the use of prophylactics and gentle 
medical treatment without sending Ihcm Into hospital or taking them 
from duty. They Fhould be encouraged to apply to tho medical officer 
for this purpose, when slightly affected or out of sorts. P. 336, Q. 
5861-5922. 

Serjeant-Major Waiker — , states that moro men are invalided and 
killed by syphilis than any other disease except fever. It might be 
diminished by vigilaut superintendence of tho women by native doctors 
in native hospitals ; those diseased being sent away. The orders of 
Government are good and well intentioned, but not properly carried out 
by subordinates. Considers much disease is caused by bad drainage in 
barracks, and filth in the neighbouring towns, e.g. cholera, fever, 
dysentery ; — but the men prefer India to other statjons after experience 
of the service. Fresh troops stand the climate better than old soldiers, 
but the latter cannot bear the cold in England. P. 345, Q- 6089-6128. 



[N.B.— See note p, 201 ante,'] 
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The sick are attended hy natives and nBgimental orderlies ; thera is no Dibsasb akd 
ground of complaint, F, 3-46, Q. 0141-6145. Mohtalittj 

Mr. JoLins Jeffreys — , urges the use of the respirator for weak ""*"" 
peraons going to the hStls. He further recommends the use of external 
compresaion of the limbs in cholera ; also the uao of aromatic oil 
applied to the skin as a protection during epidemics. P. 499. 

Dr. DEMrsTER — , considers that troops are most liable to diseaso 
during tho first two years in India, e.g., dysentery, hepatitis, remittent 
fever, and sunstroke, They are afterwarda less obnoxious to these 
t^Useaaes. Cholera is exceptional ; no rule can apply. A detachment 
of 300 men laadcd in the cold season in 1853, and marched stnught to 
Meerut ; all had a slight attack of fever in the ensuing hot season, but 
none died. It is an advantage to recruits to join old Indian soldiers 
who understand precautions. After 10 years' residence the constitution 
deteriorates and becomes liable to clironic liver disease, &c. among the 
men, though the officer will then he at hia best, P, 475. Points out 
the necessity of frequent examinations both of women and men to guard 
against syphilitic disease, also the enforcement of frequent ablution on 
the part of the latter, especially after contact. P. 467. 

Dr, Eatwell-^, observes that ia the absence of a correct census 
there is great difficulty in estimating the mortality among the natives 
of India. The only moans are the records of the places of interment. 
Dispensaries, native, and gaol hospital returoB may furnish a tolerably 
correct idea as to tho pi'evaletit diseases. Also returns of native 
regiments, though these have often serious sources of error, recruits 
being frequently predisposed to disease. P. 4S0. 



X,— MORAL CONDITION OF THE SOLDIER, 

Lieat.-Colonel Gall — , states that the soldier cannot marry without 
consent of his commanding officer, or if he does his wife will not receive 
the usual allowance of five rupees a month. About 12 per cent, of 
married men are allowed to live in barracks. There are not many 
marriages without leave. Native women receive half tho allowance 
given to Europeans. They require fewer comforts indispensable to 
Europeans, Some of them are well conducted. They seldom leave 
the country. Generally the man would volunteer into another regiment 
on his own leaving for England. P. 80, Q. 1001-1012. 

Dr. Maclean — , considers that if marriage were encouraged among 
the soldiers, and they were located on the hiils, they would be much 
better, healthier, aud happier in every way than they are now. They 
would require assistance from tho Government, and it is a hnaucial 
question of considerable importance. P. 144. Q. 2407"2414. 

Dr. McCosH — , states that artillerymen are generally better selected, 

and they are more careful, steady, studious, and active than soldiers of 

the line ; they look forward to promotion, and they suflier much less 

from ill-health in consequence of their better habits. Pp. 150, 151, 

iQ. 2567-2581. Good results might follow from instructing the men, 

pespeeially recruits, as to care of their health ; a short manual should be 

placed in their hands. The soldier should have more inducement to 

live. Having no motive for the future they regard life very little. 

They should have the means of living when discharged. Thoy should 

be employed in public offices and works, &c. The average pension of 

[29,000 men is 8^(1. a day. The soldier should have light employment 

or a better pension insured to him, as after 10 or 20 years in India he 
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returns a broken-down man. Pp. 151, 152, Q, 2597-2620 ; p. 154, 
Q. 2684-2686. 

Sir JoMS La'W'ekkce — , belicTcs the more inducements held oat to 
the men the iiiorB likely they »re to behsTC well ; be would, tJicrefore, 
advocate increased pensions. P. 192, Q. 29.58-2959. Moral influencea 
should be brought to btar On the Soldier to induce hito to look more i 
to the future. Jlarringe should he allowed, which makes them more i 
steady, careful, and manageable. Their pay should be increased taj 
help them. The wives keep them straight. The soldier's witu also f 
should be taken eare of aud allowed to f^o with the regiment. Th© i 
desertion of bis wife demoralizes the man. The women should hoi 
carefully looked after in ciiiitonmentR, by a plckcct oHicer, when the^ 
men are in the tield. Widowg also should be taken care of, the \van6 
of finch care shortly forces them into unsuitable marriages or worse. 
TicketB may be left with the pa^Tiiasler to secure remittances to^ 
fajnilies. The men should be made as contented as possible, which ^ 
would make a great difference in their feelings and fidelity. Tfie] 
practice of abandoning the wives when a regiment goes on service ^ 
produces terrible results. Pp. 19&, 200, Q. 3063-3070. 

Col. Greatoed — ^, states that the moral tone of the men in India is 
much higher than it is in England. There are no pothouses there- 
Though there may be mucb vice, yet the native bazaars do uot afford 
them society in which they live. P. 200, Q. 3082-3084. Has frequently j 
known a fortnight to elapse without one man out of 1,000 (the 8th 
regiment) being confined for drunkenness. P. 203, Q. 3160. The 
unbounded liberty given to the good men was never abused ; it waa 
quite a point of honour with them to behave well, and there wore 
never any disputes between them and the natives. P. 205, t^. 3203, 
3209. It would ho a great advantage to have more married men, say 
25 per cent., they ore more free from crime. If the ivomcn werii 
better cared for when the men take the field, much might be done to 
remedy the present evil ; but not unless better arrangements be made 
for the maintenance of the wives. There is a dilTiculty when the 
regiment comes home, for the mniTrcd men do not volunteer in the 
same proporltou a.s tlie unmarried, though admittiug they are better off 
than in England. It arises probably from the loss of their children. 

Brig.-Gen. Kubsell — , considers that the married men quartered 
in separate huts arc better behaved, respectable, and contented. They 
are more healthy. Would allow 25 per cent, to marry, but the number 
would seldom bo kept up. A nrian should have at least 50 rupees to 
.'it4irt with. The drain on the catiteeu fund is heavy for the families 
when the regiment is away on service. It happened more than onco 
that married men, i'rotn regiments ordered home volunteered into the 
84th regiment, whicli happened to be stationed near, because of the 
BiTiall e.ifpense of moving their things. P. 228, Q. 3748-3765. The 
soldier should bo treated with consideration that he may imbibe self- 
re&pcct and contro!. Men are very much what they know vour opinion 
of (hem to be. P. 230, Q. 3789. 

Colonel Campbell — , considers there is a general improvement in 
the conduct of the soldier of late years, produced by improved discipline, 
the good conduct warrant, amusements, and encouragement in many 
ways. P. 243, Q. 4109-4112. The conduct of the o2nd i-egiment in 
India w«3 fldinirable. Q, 4103, Has no complaint to mate at all 
about the vices of the soldier ; it would he impossible to get 1,000 men 
to behave better. P. 246, Q- 4212. 



[N.B. — See note p. 201 antt.J 
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Colrtnel DcKAiTD — , is of opinion that a larger Dumber of men might 
be allowed to marry, which makes them healthier and hapjiiur s but 
there are great difficulties in regard to the care of tlie wonien, and to 
the service regulations elsewhere, P, 28fi, Q. 51S7— 5140. 

Sir C. TnEVELi'AN — , considers tliat motives for improving their 
condition in life should be offered to tho soldiarsi to induce them to 
exertion, such as the prospect of employment in tlie police and public 
■works, commissariftt, ordnance, and other departnieiits ; we should thus 
improve our admins Flrative system, leaven the mass of the popnlatjon, 
benefit the men, and so raise the tharacter of the service iis to encourage 
recruiting. Thin would encourage a kind of eolonization eminently 
applicable to India. With these views, lie had establislied !itipendi,ary 
studentships for soldiers at the Civil Entsineering Collego at Madras. 
Men recommended for good conduct, and having some elementary 
Bttainments. were allowed to compete for these, hui the number of 
applicants was so great that a preliminary regimfuttil sxamination was 
found neceseary to decide upon tho candidates ; and thus 20 picked 
men were collected for the administrative service. This system might 
be extended, the men being separated from tlie army at the end of a 
fixed probationary period. Such inducements being; held out would 
not only tend to keep tho men out of miscliicf, but to prevent the 
ennui from which their health suftera more than from actual diaease. 
P. 299, Q. 5ao7_,536I, 

Sir A. TuLLOCU — , is of opinion that in unhealthy statione the spirits 
of the men break down, and they ace nften driven to dis.Hipation in 
ccnseqwonce. P. 324, Q. 5635. 

Dr. MouAT — , describes the bond of caste among; the Hindooa as 
much loosened ; high-eai-to men will often pcrt'orm tlie most menial 
duties for European ofKcers who treat them kindly. JIuch of their 
time is spout in idleness. There is generally little to complain of on 
tho score of temperance amotij tho eepoy*<, hut the Silvha are fond of 
drink. P, 331, Q. .5734^5740. Docs not think it possible to improve 
the condition of tho sepoy; and t!iey have every advantage and in- 
dulgence. They become much attached to those oHicers who treat them 
kindly. P. 334, Q. 5806-5811. 

Serjeanl,-Mnjor Walker — , states that it is difficult to get womeu 
fit for soldiers' wives. The married men are much more comfortable 
in India, and far better off with detuched quarters. If tho wife be 
careful he may save money. When on active service the women are 
left at the depiU. Tho married men arc steadier, not so often in 
hospital, and less liable to many diseases, and moi^' contented than the 
single men. If on the liills, more men might be allowed to marry, but 
on the plains the children, dwindle away, P. 344, Q. 6067-GOB7. 

XL— STATIONS ON THE HILLS. 

Sir E. Mahtix — , considers that altogether heat, with malaria, con- 
stitutes the most powerful source of disease in India. Projier sanitary 
arrangements would effect much improvement, bnt the periodical 
removal to mountain stations is also of great importaiiee^ — a .State 
necessity.* These should not be on the front spurs, which arc always 
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• lufipecfor- general Pearne eonsiders tbe intermediate climate of Bangalore more 
suitable for cewly arrived EuropeiiDS ihan any hill station, and »ould Kjcommend the 
esiabliBhment of a large depot there accordjaglj-. (Appendix, p. 609.) Bdievea the 
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wetf but some 40 miles to tlie rear, where it is comparatively dry^- 
e.p., at Cheiiee as compared with Simla, wkere tliis has been overlooked. 
In SylJict and Assam the same oversight lias occurred- Believes there 
are tiible lands to be found having pasturage, water, shade, aad means 
of cultivation suitablci even for cavalry and artillery. The present hill 
station.i are often too high as well as too wet, and injury has often been 
caused by sudden removal from a dry heat, to cold and damp. The 
mountain ranges should be used as preservative of health ; they are not 
curative. If troops on arrival were sent to tho hills they would be 
maintained In health and vigour, descendiup annually to the plains in 
the cold seftf^on for militaiy exercises, and whenever the state of the 
country required their presence ; but no roan should stay longer than 
12 moiiths at one time in. the plains. Of British children residing in 
the plains of India one in five only survive the fifth year, while in the 
mouuiains they thrive as at home. The theory that acclimation renders 
men less liable to disease has been clearly disproved. Hill statious 
could be better protected by medical police against intemperance, 
syphilitic diseases, &c. Pp. 5, <>, Q. 129-163. Thinks that in canton- 
ments in the hills the same immunity from disease might be experienced 
ta in tho mountains of Jamaica. P. S, Q. 201. Sick-leave would also 
be greatly avoided, and much cost of buildings for treatment of disease 
saved. Q. 311, 212. {See alio Notes on Mountain Climates, p. 11.) 
The best elevation has yet to be determined ; the lower rauges, of from 
2,000 to 4,000 feet, have been hitherto neglected. Kefers to recently 
discovered table-land at 3,000 feet near Calcutta. 2,500 feet would 
probably be above the fever range.* Solitary mountains are preferable 



locatioB of Kunipeans on tlie hills (in>1ependetit of the amiT) would be prodacdve of 
the Happiest rcaolu on the natiTe mind, liod nfibrd the me^ca ot recruiting. (Id. 
V. 615.) 

• Sw l>r. McI^Hani's paper, p. ITj also Soggcstioas, p. 19, par?, 11-18, and 
|J. SO; and Ohserrationa on Jlj-rung, p. 23. 

Dr. Brndrich, Aji«istant-Siirgwa, Madras .^rmv, repArts that Goaoah is Malv-ah 
on tho trunk-road, about half wny between Indor^ and Giifaliar, on ele'VBted taWe- 
Innil, niiiiv tliiin S.iMX) feet above tho sett, has been remwkahly free from cholerj, 
and iTiH*]i» siutioned there have eiyoyed excellent health. The raiua are not Tiuy 
oopious ; the heat never extivme ; hot winds imfreqneat, and with little d^t. 
Id Ibc i-oM siMsiw the tllniatp is iiuexci'ptionable ; invalids rapidly recover. Tbere 
is iiitii'li !-\plulitic disease. Thinks this might be got rid of by medical police. 
Oj-scntcry rare ; rfa«iiiaati8m less prevalent than at other stationa. Country undn- 
ktin^, Kiih large ge^Ms pmirics, vrell watered. Wbeat grown lai^ely. Excetlent 
ltivt>diii(r statioii for honea. and theivtbre tor larg^e body of cavalry. Sipree, oa same 
ronuniiou, uUoui CO mils distant, would be eqwUy well adapted tat ic^ntry. Ad- 
dendum, ;», [>, li. 

See t)j>inTr>n of Surgeon J. W. Fletcher as to healthiness of Morflong. At the top 
of ihi; Co«iah range of hilts, between Assam and Sylbet, th» tabk-laod i» about 40 
niilei wide. Murtlon^, about mid-way, has 5,800 feet elevation. Soil ttxky and 
gravelly s surtbee undulating. There it a great extent of land Riitsble for boildings, 
fedtntiou. and iniliuiry evolutions. Thinks it well adapted, on sanitary grounds^ for 
a stotion, t^i-aWfly a day in the rainy season during which the men could not get 
OM 9m exireiw?. Addeiiilnm U, p. 33" 

Also LetUT bixa l>r. Maepberson, pointing out the desirability of varions ^abrions 
hill mnges. Troops at Cannanor« should be placed on ihe Seilgherries, at Trlebitiopoly 
on the fulitogs having a pUttenn of 15 miles by 30, with abundant water. The Shinags, 
S,0OO feet higlt. within a uight's run of Madras by rail, where all recruits (rom England 
aiigkt he placed. Near Vira^patom, not ftr'ftom BelSary, also tnidway between 
Nagpore and IKvafiingahad, arc mountain ranges. Addendum 12, p. A3. 

l>r. I'inkerti^iq TejM>rts that Nynee TSl has an elevation of S.iOO l^t, and is 
citBaiNi in a glm, with a lake or tal in its centre. All the barrack and hospital 
MBoaunadatioit la as bad as wdl ran be ; ill drained and damp, no latrines, every 
kind of anrftce fittb. All ihcM drawbacks ahould be remedied. The climate, daring 
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-when they can be found, as Aboo ; and by so placing our troops the 
idea of Hyder Ali, of keeping our Europeans in cages, ready to let 
slip, would be realized. It is the general native belief, according to 
Sir Mark Cubbon, that until these heights are occupied our posaeaaion 
of the country is insecure. Believes such elevated stations may he 
found in every province, but none such ebould be permanently occupied 
tintil tested first by natives and then by Europeans in huts. Drill may 
also be advantageously carried on at such high Btatione. The subject 
of sites and elevation has to be investigated ab initio. Fp. 15, 16, 
Q. 241-270. 

Colonel SwATKAN — , believed that the hiU stations at present existing 
are very confined, m that the men do not appear to enjoy themselves. 
P. 46, Q. 502—510. Considered acclimation beneficial rs a preparation 
for future service, but many men are lost in the process. Officers are 
more careful, and occupy b<?tter quarters ; they have also furloughs of 
two years after ten years' service, they therefore sulfer less than the 
men. If there were space enough and occupation at the hill stations it 
would be very advantageous to station the men there. Was not aware 
of any plan having been adopted for investigating the mountain climates. 
P. 47, Q. .550-572. 

Mr. A. Stewast— , thinks it would be very desirable to station the 
troops OP the hills as far as it can be carried out. P. 61, Q, 781-783. 

lieutenant-Colonel Gall — , considers that it would be advantageous 
to station the troops on the high lands if it. could be siccomplished. 
Railways will facilitate transport. European troops quartered on the 
lower range of the north-western Himaleh would hold India securely, 
and be prepared to meet invasion from the north-west, and defend the 
line of the Upper Indus. Military colonies miglit bo establiiihed here. 
Marriage encouraged, and inducements held out to settle. Children 
born in these regions grow up healthy and Htrong. Believes Europeans 
generally would be as liealthy ihere as in Europe. Troops are generally 
kept five yeai's at a station ; sometimes three, or even two in Sinde, 
which ia very hot and unhealthy, except Kiirrachee, which is heaJthy, 
being on the sea coast, and visited by the south-west monsoon. Beltevea 
there would be fewer applications for leave were the troops stationed 
in the hill-^. Expenses of officers on sick leave are paid by Government. 
P. 80, Q. 987-1000, 

Captain J. E. T. Nicolls — , describes the hill stations as all situated, 
on the ridge or spur of a hilL P. 81, Q. 1024. These stations are 
decidedly favourable for the preservation of European health ; situations 
in the rear would be far preferable as being less exposed to the monsoon. 
Thinks police regulations may be better enforced than in the plains, 
but that natives would not be kept out by want of roads, as they would 
resort to bye-paths if they desired to get at the station. Temporary 
huts might be used whilst such situations were being tested. Supplies 
would chiefly hare to be carried up from the plains at considerable 
expense, and roads constructed of great length. The soldiers would 
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eight months, is clear, bracing, and iavigorating ; 219 days gcnenilly fine. 68 clottded, 
and 78 rain, lioil, or snov. Average raia-faJl 112 inches. Temperatnre at daiim, 
51 ; noon, fii. There is no diarrhcea or oholera. During the four bad months 
Itepatic csomplaints, rheumatiem, head affections, and intermittent fever ore conunon. 
But though invalid^ gain nothing in the damp Kcafion they ]o.<te nothing, and recover 
rapidly tfterwoTds. Invalids sent here shoTild be selected irith reference to their 
disease, and proper accominodation provided. Of 599 sick sent tliilher in 1858-9, 
IS6 were invalided and 19 died, Addendum 15, p. 37. 

See Descriptiang of Ottley Pelt, and liaiaandroog, Addenda 16 and 17, pp.3S-9. 

[N.B.— See note p. 201 ante.'] 
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Hiu, be by so much removed from the scene of action. The hills are 

STATIOX8. not liked from want of space for moving about, and less freedom 

-^ for intemperance and debauchery. Vegetables could be cultivated ; 

cattle might also be raised, the herbage being good. Pp. 83, 84, 

Q. 1108-1151. 

Dr. McLellan — , does not think that any great advantage would 
be gained in point of health by stationing the soldiers on the hills, 
except for better police. The general presence of invalids on their 
way home increases the mortality at Bombay, nevertheless the policy 
of removing troops from low stations to mountains within a moderate 
distance is advantageous ; is quite recognized in Bombay, as at Poona, 
where supplies are easily obtained, and will be more so on completion 
of the railway ; but there are deadly fevers in the Deccan ; at Poona 
even there is fever and cholera. At Aboo the monsoon is heavy, being 
in the front. Inland from the Ghauts it becomes much drier. Pp. 90- 
92, Q. 1232-1281. 

Dr. CoLViN Smith — , is of opinion that the stations are sometimes 
' too high, especially in Bengal, e.g., Sincbul, on a spur where it 

always rains or snows ; there are medium ranges available both in 
Madras and Bombay. Ramandroog in Mysore, at 3,000 feet, is very 
healthy. Had seen invalids at Darjeeling soon become robust and 
strong ; others sufiering from dysentery, chronic disease, and phthisis, 
were made worse by the cold and damp. Stations in the mountain 
ranges are the most healthy, and should be greatly increased in number 
to maintain the troops in ordinary health. There would be a great 
saving in the long run by preserving men's lives and prevention of 
sickness. Considers men previously living in the plains more capable 
of bearing the heat than those fresh from the hills, though the troops 
from Simla were remarkably healthy before Delhi, with the exception 
of cholera. They should not remain in the hills during the cold season, 
but descend to the plains for drill, &c., for which there is not room, e.g., 
at Darjeeling. Believes there is no want of good and extensive positions 
in India on high lands ; there Las been no systematic inquiry. There 
should also be coast stations. Pp. 103, 104, Q. 1543-1580. 

Major-General Goodwyx — , considers that it would be advantageous 
to place more troops at hill stations, reducing the number in the 
plains, e.g., at JuUundur, Umballa, Delhi, and Meerut. With rapid 
means of communication there would be no difference in a political 
aspect. The late Major Abercrombie agreed in this opinion. Building 
might be more expensive on the hills, as carriage would be greater, but 
does not know the rate of labour there. Pp. Ill, 112, Q. 1789-1804. 

Major-General Cotton — , believes the Neilgherries will be found the 
best home for Europeans in all India ; not being precipitous, but 
everywhere level and habitable, roads can be opened with facility. 
Jackatalla is out of the rainy portion of the district, and troops are 
stationed there all the year round ; the men first stationed there, 
though very confined in temporary thatched mud barracks, were 
remarkably healthy, and none died except amongst those who came up 
invalids. Pp. 124, 125, Q. 2014-2025. The distance from the plains 
to the south is 20 miles, to the north 40, to the west 70. Good roads 
have to be made. There is unhealthy jungle intervening from 20 to 
30 miles wide on all sides. Does not think the cost of maintenance will 
be greater, when things are settled, than in the plains. Provisions can 
be obtained on the spot, and there is a large extent of country capable 
of cultivation. Temporary buildings and huts should be used for 

[N.B.I— See sole p. 201 ante.] 
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teatiiio; a new dinrnt?, but tbis is not required in tbc Weilgberrieg. 
Pp. 124, 125, Q. 2017-2037; also P. 128, Q. 2024-2029. Inquiries 
sLould !>o made wherevor hilts can be found. Europeans ?liould be 
placed there (first in huts) if troops nro required in the ncigliboin-hood. 
There is hardly a province without hills within two or three days 
march from any fjxistinf^ fjfntion, e.g., Mysore, Travancora, tha 
Deecan, &<;. Thinks makrifi is often very local, probably confined 
by trees, as in a lank, or the form of tlie ground where there is no 
outlet. A new bill site ithunlrl always be tested by Europeans, a few 
would aufliec. The health of the natives is no certain guide. Any 
elevation of 6,000 feet might buldly be tried, or even to 2,500 feet. 
Mischief sometimes follows tho first turning up thu ground; a site 
should not, therefore, always be hastily condemned on a first failure ; 
local knowledge is tlie only pnide. A good opinion may bo formed 
as to the probable healthiness of a site. Pp. 12fi, 127, Q. 20.5.5-2086- 

Dr. Maclean — , is of opinion that it is possible to remove most of 
the plain stfttions to neighbouring hills, e.g., the Neilgherries ; Beda, 
2,000, and Ramanrlroog, 3,.i00 feet, neni* Secunderabad, nnd two or 
three days from Hyderabad. Bnngalore, 3,000 iect, is a healthy 
station : the men enjoy themselvfis there, aa at Pootifi. The Neilgherries 
are a day and a half from Trichinopoly, and arc available also for 
Cannanore, going by sea to Nagtiputum ; the Animallay hills alao. 
Troops concentrated on the Neilgherries might act in any direction, ao 
that very small garrisons need be left in a few important forts, such as 
Madras. One season is not a sufficient test. Pp. 137, 139, Q. 2239- 
2305. Booldana has not been used for troops, but people are re- 
markably healthy there. Q. 2323. Chindwarra is four or five days 
from Nagpore, ivherc the heat is excessive. The Bombay railway will 
pass by jSagpore. Both Jackfttalla and Trimulgherry were at first 
unhealthy, from tho neglect and filth of large bodies of workmen 
during the erection of the buildings ; this should be better regulated. 
P. 140, Q. 2321-2337. The hillB will not restore health, the sea coast 
must often be resorted to, e.g., Waltair ; severe cases must go to sea. 
P. 142, Q. 2356-23G3. Tho cost of rnaiulenanco may be greater on 
the hillw, but the saving of life will ranch more than repay it. Q. 2372. 

Dr. McCo.7in — , believes that at Almorah (5,fiOO feet), Kumaon, in 
the Himalayas, 10,000 men might be comfortably cantoned, and very 
perfect sites might be found on the Deo Dliooni j-ange, 6,000 or 7,000 
feet. Also at Lohooghaut, 5,a00 feet. Thinks the latter the beat 
elevation. Most of the hill stations are too high. During the cold 
season troops might enearap on tho Tcrrai, which is then healthy, for 
eiereise, and be employed in clearing the jungle, so as to make its 
passage safe at all aeasona, A railway to tho foot of the hills from 
Kanouge would place the troops in one day on the Ganges^ but with a 
proper amount of clearing he should not apprehend danger from marcJi- 
JEg from Bareilly to Almorah. It is very desirable that tho troopa 
should be quartered in the hills ; it would be very conducive to their 
effeetive strength. During the mutiny, the men fresh from the hills 
went through the campaign at Delhi better than those from the plains. 
Pp. 148, 149, Q. 2488-2528.* The hills generally are more valuable 
for prevention than cure, and consumptive, dysenteric, liver, and 
rheumatic patients should not he sent thither. Yet under most 
diseases men benefit largely by the change ; or when suftering from 
ennui, — as a preparation for service. P. 150, Q. 2553-2.556. 

» jSee also P, 133, Q. 26a5-2G42. 
[N.B.— See note p. 201 onte.] 
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Mr, Julius Jeffreys — , is of opinion tliat permanent quarters for 
troops should not be higher than 4,000 or 5,000 feet, and that, there- 
fore, there should be stations at two different elevations, eome being 
at 7,000 or 8,000 feet for persona suifering from particular forms of 
disease. The heavy rains would be avoided by going further into the 
hill8. P. 187, Q, 2887-2892, 

Sir JoiiN Lawrence — , has no doubt the men would be healthier in 
the hills, though it does not agree with somo conatitutiona ; but there 
would be difficulty for financial, as well as military and political, 
reasons. The bulk of the troops should occupy tho best strategical 
positiotie. One regiment will hold a country which would require ten 
to recover it if lost ; it was so in. the mutiny ; had more troops been 
stationed at Delhi and Cawnpore, those places would not have been 
lost. Each cantonment should be he!d in sufficient strength to be able 
to assume the oflensiva at any time, if ready to do so the occasion may 
never arise. The Europeans are few and at a long distance from their 
resources. In times of danger there is a kind of panic apt to create 
confusion, increasing the difficulty of bringing up reinforcemonta. The 
native chiefs hovo considerable power, though it ia much exaggerated, 
liailways would modify these circumstances, but does not believe they 
will enable us to leave the plains unprotected. The weakly and delicate 
men should be sent to the hills every year, and the robust kept below | 
thus 300 out of 1,000 might be in the hills, and form a reserve in 
emeJ'gency. In Madras the natives are more gentle^ so that there is 
lej!a occasion for holding strategical positions, and these also are nearer 
the healthy stations. It is different in the north, — eg., Agra, itself a 
capital, watches the whole of the Gwalior district ; the best arrange- 
ment there is for all the regiments to he in the plains, having 200 
or 300 men from each in the hills, which should be thus used as 
sanitaria. The natives about Peshawur, for instance, are very 
observant, and the whole valley might be lost in twenty-four hours. 
It is not possible to foresee when and how danger may arise. It ia a 
question of numbers ; with 80,000 men, 20,000 might be in the billa ; 
with 70,000, 10,000. In the event of an outbreak railways maybe 
broken up. The troops must bo on the spot to overawe and prevent 
disaffection. Disarming the population can only be ofiected to a very 
limited extent. It requires great management. There are greater 
difficulties on all these questions than people can conceive. The troops 
should be chiefly placed where the natives are most warlike. Except 
at Calcutta, many are not required in Bengal. 5,000 in Bengal would 
go further than 10,000 in the uppej provinces, where some of the 
stations are, perhaps, aa healthy as the hills. In Madras and Bombay 
there is no difficulty in making hill stations available, but it would 
not be possible to place the majority of the troops on the hills in Upper 
India, Having open field works might enable us to economise tlte 
force to some extent. P. 193-196, Q. 2963-3000, Cliildrea thrive 
well in the hills. Thinks the mortality is less than in England, 
whereas ia the plains they die at a fearful rate. They all wither and 
die, chiefly after iive or six years old, Q, 3072, 3073. The women 
also suffer immensely. At the Lawrence Asylum, and similar insti- 
tutions on the hiUa, the children all flourish, they run about all day. 
The fathers do not get on so well because the stations are confined, 
and there is great difficulty and fatigue in communication with neigh- 
bouring places, therefore they do not get enough exercise. This would 
not apply to extensive table-lands. P. 198, Q. 3042-5062. 

\;i<r,6.— See note p. 201 ante,] 
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Colonel Greathed^-j thitiks tLe Biortnlily «mong rcgiraerits quartered 
in the liilJs is not less than those on good plain stations j no doubt the 
hiU-men look touch better. Where there is no table-land, e,ff,, 
Mussourie, there is great ditticult)* in carrying out saiiitaTnt'' arrange- 
ments, and filth lies in all directions t when the rain falls it ii 
intolerable. The only hill station he had seen where the men were 
perfectly healthy was on a table-laud at Mahable&hwur, but they 
cannot be kept there during the rains ; it catches the soutb-weBt 
monsoon. There is also a difficulty in the want of ground for drill. 
This does not apply to the Noilgherries. P. 207, Q. 3261-3272. 
Considers it of the first importance to keep bodies of troops at the 
matn strategical {mints. It would bo a great thing to havo the men 
in the hills, could it bo done with equal advantage, politically con- 
Btdered. By railways they might be quickly brought down, but the 
plains should not be neglected. P. 210, Q. 3341-3351. 

Dr. Biro — , found the cliraatc of Mahableshwur at 4,500 feet loss 
beneficial to sick than had been expected, especially in affections of the 
lungs and bowels. It is cold and temperate ; residents were in good 
bealth, hut suffer more on transference to the plains. The air is 
rarefied and light, unpleasantly dry in fair weather, and surcharged 
with moisture in the rainy season. P. 213, Q. 3421-3425. Considers 
table-lands of 2,000 feet, exposed to the sea-breeze and protected 
from dry land winds, the most healthy, and are far preferable to hill 
stations. Diminution of atmospheric pressure counteracts the in- 
Tigorating effects of higher ranges. The confined space in some of the 
hill stations is a great drawback. Greater elevations from ,5,000 to 
8,000 feet may be advantageously used for change of air for debilitated 
men from jhe upland plains. Places open to the ocean breezes with 
no great rain-fall, as the Neilgherries and Newera EUia in Ceylon, 
might bo found advantageous for the residence of troops. Would usu 
Buch places as Mahableshwur as prophylactic stations during the hot 
months, and in that way all the benefit may be had that can be obtained 
from hill stations. The bill climates have been more beneficial to 
children than adults. Danger at high elevations is caused by under- 
rating the power of the sun, and consequent exposure. People whilo 
on the hills will be more healthy than in the plains, but suffer more in 
again descending. There jh acclimation to temperature, hut men 
quartered in hot malarious plains would suffer more in a campaign 
than men from the hills under the same circumstances. P. 221-223> 
Q, 3597-3648. 

Brig.-Gen. Rdssell — , is of opinion that the withdrawal of the 
troops from the plains would render a larger force necessary, Tho 
sheathed sword must always be in view of the natives. Probably 
100 men in each regiment would suffer from tho change. P. 230, 
Q. 3791. Considers that 800 men on the principal road or near a 
large station would have more effect on the native mind than 2,000 
upon the hills, and soldiers are omproductivo labourers. In case of 
disturbance the men would suffer in coming do'^vn by forced marches. 
Stations have been selected at too great an altitude; for six mouths the 
men are living in tho clouds, P. 230, Q. 3801-ayo9. The danger 
daring the mutiny arose from the native troops rather than the 
population. The health of the army is most important ; would place 
the troops where they would he likely to enjoy the best health, pro- 
vided the security of tho country was not sacrificed. P. 232, Q, 3867- 
3879, 
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Sir P. Cautlet — , states tlmt at Landour, wliicli is Tcry elevated, 
there are mntiy ravincH and hoIlowB, Into which refuse and lilth is 
thrown, so as to be extremely offensive. To this cause may probably 
be fiacribed imith of (he diarrhcra which prevails at these hill stations, 
oftea attributed to the water. P. 23,S, Q. 3941-394G. Considers that 
troops are sent to India to be usefully employed, but if they are t^io 
much out of the way, in the llimiilayas, they would bo of no use. 
Elevated plateaux, easily accessible and escaped from, are very different. 
There are auch elevated spots, but covered with jungle, and the 
difficulty would he how to test them. Probably the plan would be to 
send up natives to clear, dig, plant, and fence in a &pot, and then leavs 
it for a time, and send up again at intervals. A now station cannot be 
fairly tried in one year ; Harris' valley in the Gallicondah range, 
Madras, wsia too hastily abandoned. Pp. 237, 233, Q. 3993-4009. 

Colonel Campbell — , would say that a regiment should go to the 
Itills first rather than afterwards, and be brought gradually into the 
plains. They are better for preserving than restoring health ; but it 
is beneficial to send certain invalids thither as a sanitarium. In Ca.sh- 
mere, about 30 miles from Sealkote, Dr. Graham and others bad 
visited a beautiful plain 16 miles in circumference, with good water, 
and a temperate climate, calculated for any number of troops ; there is 
not generally sufficient space for troops. If stationed in the hills they 
should bo brought down for exercise in the cold season, and to show 
themselvc.?. It would not be safe to leave the great citifjs without gar- 
risons. Railways might make a difference. Has no doubt from the 
number of troops in India that a great reduction might be made in 
plain stations without abandoning really important posts. They could 
be better kept in bodies not too large, as reserves, P. 244, Q. 4130- 
4166. 

Mr. Elliot—, thinks there would not be the slightest difficulty in 
Madrnfi in admiriaterin^ the police of the country, so that a consider- 
able portion of the troops might he quartered in the hills, leaving 
comparatively small garrisons at the plain starions. The principle has 
been largely acted on by withdrawing the whole military force from 
all the provinces, except three or four principal stations, and with the 
best results. Is convinced that the natives are intelligent enough to 
understand our power, and to be aware of its existence, though they 
may never see a soldier. There is ample rooni; on the Neilgherries, 
al30 on the Mahableshwur range. Such stixtloiis sliould he used, both 
for recruits on arrival and for sick in a majority of cases. Pp. 24Sj 249. 
Q. 4260-4286. 

Mr. MoNTGOMEET Maetin — , couslders it advisable to plane the 
troops above the rain gauge limit, which varies in different pai'ts of 
India from S,000 to 4,000 feet ; moisture being most inimical to health, 
whether conjoined to heat or cold. Badalla in the interior of Ceylon 
is ft valuable spot for the preservation of European health, and in a 
strategical view well calculated for the concentration of troops to bo 
moved on any part of the Indian coast. Elevations near the sea have 
a great advantage. Considers Muasora Point near KurracLee very 
eligible. Calcutta is highiy insalubrious, and the seat of Government 
must sooner or later bo placed higher up. In Bengal the liajmahal 
Iiills are accessible. There is a healthy regioh in Bundelcuiid. About 
Malwah the rajpoots, as a race, have maintained their vigour. Sn 
the Ucccan the people arc more vigorous than in the valley of the 
Ganges. P. 252, Q. 4290-4379. 

[N.B.--See note p, 201 ante.] 
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Mr. A. Geakt — , gtatc:^ that there is nothing which would render it 
inexpedient to station a large body of troops on the Neilgherries. The 
locality h very accessible ; there is plenty of room, open to the sea- 
breezes, and by moving from one side to the other the rains may be 
altogether escaped. All ptttienta Are benefited there, except those suf- 
fering from affections of the heart and brain. Has not seen any diarrhoea 
there, nor scurry ; regctables and water arc good and abundant. 
European labourers might be employed there without injuryj and with 
their families might occupy that country. Would not recommend 

I Newera Ellia, Ceylon, as a station for troops; it is far inferior to the 
Meilgberries, and very expensive. Every regiment should have a 
convalescent depot on the liills, to which the weakly men and offieerf< 
may be sent, who would soon be set up and ready as a reserve. Tliere 
might be the regimental records, workshops, gardens, fee, and recruits 
might bo sent tUithci- and drilled. One-third or half tha whole force 
might be in the hiUa. Pp. 2.59-261, Q. 4407-4469. Considers the hills 

I of great importance for the cure of disease, as well as the preservation 
of health. New stations at first unhealthy have proved healthy after- 
wards J e,(/., Pegu, Cholera lias not been known at Darjeeling or 
Nynee Tiil. Pp. 2G2, 263, Q. 449.H-4521. 

I Colonel DuBAND — , thinks it would endanger the security of the 
country to place large bodies of troops permanently in the hills, hut 
that the depflt system spoken of by Mr. Grant would bo exceedingly 
useftil. Any surplusage or reserves beyond what are necessary fur 

I the quiet occupation of the country may bo stationed in the bills, 
especially when the raih'oads are completed ; but the key-points, e._y., 
Allahabad, must not be given up, the country being held practically by 
the sword, and small posts should be avoided. It is not ijossible to 
keep the population disarmed. P. 2H5, Q. .5122-5136. 

Sir C. Teeveltan — , considers that the plain stations must be held, 
and troops occupying these stations are in some degree acclimated and 
better able to act effectively than they would be if suddenly brought 
down into the plains. In the hills the men complain of want of society 
and amusement, and of a market for tlieir labour, if disposed to work ; 
they are therefore more difficult to manage, and are better both for 
their own sakes and the public service in the plains. All efforts should 
bo brought to bear on the conditions of health there. Would recom- 
mend tliat the Wellington barracks be made a sanitarium for the south 
of India for weakly men wanting change of air in time to prevent 
sickness, and they should have the same freedom to resort to the sani- 
tai'ium as officers have. Strong men prefer being in the plains. The 
railways will facilitate transport to the sanitarium ; they will also enable 
smaller garrisons to bo kept at the present stations by the concentra- 
tion of a largo force at healthy stations within easy reach, e.ff, at 
Bangalore, which commands the whole of Southern India. Believes 
small posts, e.g. Vollore, to be a source of weakness, and for this 
reason had removed dotachments from Djndigul and Masulipatam, 
Thinks the employment of the hills as sanitaria for the whole arniy 
would promote colonization there, as all the men would become ac- 
quainted with the hill climates, and many would be induced to settle 
there. P. 296, Q. 53 19-5357. 

Dr. Hugh Faixonee — , thinks no station woqld be favourable for 
European troops under 5,000 or 6,000 feet. Experiments might be 
made at lower elevations, but it would not be taking advantage of the 
conditions withia our grasp. The forest should he tbiuned in low ele- 

•^"^ [N.B,— Bee note p. SOI ante.'] 
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Httt, VAtions before sendiDg ap troops. The inform&tion &lread}r obtained 
HTioiTs. wmild determiiie the cliinatic characteristics of the different eleTatiuns. 
P. 310, Q. 5480-5489. 

Dr. SuxHEKLAND — , obserres ihsA sanitary Gomuderationa which 
have hitherto beeo overlooked must be eqnallj attended to in the 
hilla as the plains ; otherwise hill stations will be of verj douhtfol 
benefit. P. 313, Q, 5495 ; F. 316, Q. 5528-5530. 

Sir A. TrxLOCB — , considers the placing of troops on high ground is 
very important as far as it can be done cooaistently with purposes of 
defence. P, 317, Q. 5549-5551, Troops at tudiealthj places, e.g. 
Allahabad^ might be frequently moved to more elevated stations. A 
large proportion of the troops might be concentrated at elevated 
stations, now that railways are being laid down. Blilitary authorities 
should be called upon to state what number of men it is necessary to 
keep at unhealthy stations. P. 322, Q. 5597-5610. The strictly 
tropical difleases arc not found to prevail in the hUl stations, except 
dysenten- and diarrhcea, which probably originate in other localities, 
P. 324, Q. 5621^626. 

Seijeant-Major Walkkr — . states that the aoldiera like hill station;?, 
they invigorate the men. To mass this main body of troops on the 
hiIJa with turns of service with the natives in the plains would be a 
great advantage to the army. The men hjive no energy in the plains. 
Confinement in the barracks from 8 till 4 is irksome to them, they 
would rather he out in the aan. P. 342, Q. 6014-6023. In the hiUa 
all disadvantages of climate would be avoided ; the men could bo out 
all day. It is in the plains that thousanda of men die. P. 343, Q. 6030 
-6037. 

Dr. Dempsteo — , agrees witli Sir R, Martia that iiewly-arrivod 
troops should be stationed in the hills, say for three years, descending 
only occasionally to the plains during the cold f^oaon. Meteorological 
observations have hitherto been very loosely made in India, except 
at Darjeeling, and by the German brothers Schlagintweit, whose 
observations may doubtless be found at the India House. P. 463. 
The course of the seasons at the Landour Convalescent Dep6t is as 
follows : — March is often cold with sudden showers. With April begins 
summer weather till 20th June, when the lesser rains set in, llc^at 
in shade seldom rises above 74°, but the heating power of the sun is 
almost as great as in the plains ; there is no accumulated heat, how- 
ever, so that the slightest shade secures a cool retreat, and the cool 
" Dhoon breeze '* sets in about 10 a.m. till sunset. There is a variable 
interval between the little rains and the regular rainy season, which 
rontinuea till the middle of September. These are followed by a cool 
biactng und transparent atmoapheie, which is highly salubrioua ; and 
tlie tumperature becomes gradually cooler until December and January, 
wiien it sometimes freezes and siiow frequently lalls, Sound Europoan 
atluUtf and children retain their health here, and the young reduced by 
illness rapidly recover, but the old and worn usually find their com- 
plaints aggravated in the hiUs. Diarrhoea is the endemic of these 
regions, arieing, he believes, chiefly from suppressed perspiration by 
sudden change of temperature. Thinks tiannel the best prophylactic. 
Sickly regiments sometimes lose numbers of men on being transferred 
to the hills. Thinks it would be pi'eferable to send these to such a 
etation as Meerut. Recommends that the change from the plains to 
the hille should always bo gradual ; there should be a halting-place 
half-way, where clothing should be changed. Points oat objectiona 

[N.B Sea note p. SOI ante.] 



ON THE 8ANITAST STATE OF THE ARUT IN INDIA. 259 

which may be urged against adoption of hill stations, but is convinced Hiu. 
they may be overcome, and many eligible sites discovered by proper Stations. 

search. P. 463. 

Dr. Eatwell — , considers the question of elevation most important ; 
some are of opinion that elevations of 5,000 or 6,000 feet are preferable 
to 7,000 or 8,000. He would regard any site below 3,000 with extreme 
suspicion, except in well-cleared table-land. The deadliest fevers 
prevsdl about the bases of, and at low elevations in, hills. This in 
India attributed to jungle, but on the hill sides at Hong Kong and 
Amoy, which are bare of trees, the malarious fevers during his three 
years' residence exceeded in malignity anything he had witnessed in 
Bengal. Has learned to regard tiie bases of lulls within the tropics 
as dangerous. Though Bengal is a rice swamp, severe fevers do not 
generaUy prevail ; but enlarged spleen and agues are common. In 
China saw an immense amount of fever. Is satisfied that what is called 
jangle fever may occur independently of the presence of forests. Should 
insist that mean temperature did not exceed 60°, and that a station 
should have at least 7,000 feet elevation. The character of the flora 
is also a good guide. Thinks that the diarrhoea prevalent in the hills 
depends on local agencies unconnected with elevation, — as dampness, 
defective ventilation and nuisances, diet, &c. P. 480. „ 

Xn.— SANITAEIA FOR THE SICK. 

Sir B. Mabtin — , thinks that for restoring the health of invalids Sanitabu. 

in India a foreign climate should be sought. Australia has been 

highly recommended.* P. 6, Q. 148-153. 

Dr. Bennie — , has served six years and a half in Western Australia, 
where the average temperature is 60° in winter and 75° in summer. 
There are no extremes ; seldom hot in summer more than three days 
consecutively, and the winter resembles the English summer. The 
whole colony is healthy. At Fremantle the soil is a light sand ; in 
other parts a light loam, not much cultivated, but capable of being 
rendered highly productive. There is no part unhealthy. North- 
westerly winds from the Indian Ocean are most prevalent, from May 
till October. The rainy season is short, in June and July, the water 
percolating rapidly through the soil. Swan River, an estuary 14 miles 
inland, is the only river of any extent. Provisions are plentiful and 
cheap, both vegetables and cattle. The climate is very exhilarating. 
The convicts, who are much crowded and over-fed, suffer in the hot 
weather. There are no diseases peculiar to the country, and the con- 
victs wore made healthy by sanitary measures, reduction of diet, and 
disuse of tobacco, which he considers highly injurious in warm climates. 
The people attain to great age. Children bom in the colony lose their 
teeth early, which he attributes to their being over-fed on the English 
system. The natives are rapidly disappearing, their health being 
deteriorated by change of habits. They now hunt by means of dogs, 
and have no physical exertion as formerly, and have formed habits of 
repletion, dram-drinking, and smoking. There were only seven 
aborigines remaining in Tasmania. The English troops are very 
healthy. Had addressed a letter to the Army Medical Department, 



♦ See letters by Dr. Jones and Dr. Fergusson, recommending Wegtem Australia 
as a sanitarium for troops invalided from India, pointing out the peculiar salubrity of 
the climate, and the general absence of disease ; e.g., no fevers, epidemics, or even 
syphilis. Addenda 3 and 4, p. 21, 22. See also No. 18, p. 39. 

« [N.B.-~S«e nott p. 201 ante.] 
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SAiriTABUU rccommendm^ the formatioa of a. Eanitariam at Fremantle for iorELtids 
from India,* There is a large convict establishment not needed for 
that purpose, whicli might easily be converted into a fianitariiim. 
Steamers from India would occupy from 14 to 21 days in the passage, 
Tp. 6.5-71, Q. 827-895. 

Dr. C<»lvtN Smith — , is of opinion that no foreign sanitarium is 
retjtiired. If men would not recover at the sea coast or hUl atations they 
should be sent home. P. 104, Q. 1581-15B2. 

Mr, Roe — , insiders Swan Kiver well adapted for A sanitarium. It 
IB about three we«ks from Calcutta by steam. Regular communication 
must be first provided.f The temperature is equable; in 1B39 thu 
lowest was 45°, the highest 97°. The cost of maintaining a convict is 
22/, a year ; in England it is 28/, Provisions are becoming more 
abundant and cheaper ; labour is costly, but roodg, &c. are made by 
convicts. There is plenty of water for domestic purposes, also materials 
for building. The port and anchorage are good, at all times. The 
company of troops now stationed there might be dispensed with, were 
the duty perfonned by convEdescents, There is no opportunity for 
desertion. The son is never dangerous ; labourers work in it. The 
rain in winter is abundant. The mortality is remarkably low. Water 
is obtained from wells and streams. Any amount of ground is avail- 
able for sites and for exercise. The convict establishment at Fronmntle 
might be converted into a sajiitarium. Thinks the climate of King 
George's Sound not so good aa Swan Kiver, and it is not so easily ap- 
proached by sea. Children bom in the colony are not so stout sm 
English children. Among classes not remarkable for temperance 
children are perhaps neglected, and medical advice is not easily pro- 
cured. Pp. 112-121, Q. 1805-1922. 

Dr. Jones — , thinks the climate of Western Australia the finest in 
tbo world, the air being dry, with no continuation of great heat. There 
is no malaria. Considers it important, men being enlisted for 10 years, 
to secure their services for the wholo period by removing them for a 
short time from the influences inducing disease in its earlier stagea 
at any period of the year. Mach of the expense of invalid depots and 
home transport could thus be saved. The mental relief and sea voyage 
(crossing the line) would greatly assist the enrCj and more than com- 
pensate for the extra land journey, in preference to removal to the hills 
in India. The climate of the Cape is similar, but epidemics occur 
there which do not in Australia. The higher proportion of mortality 
among children may result from carelessness and the absence of medical 
assistance in the rural districts. There is a powerfully astringent gum 
in the colony very effective in diarrhoea. Changes of tempcxature are 
not noticed there. Has seen many men in India whose lives might 
have been saved by removal to Australia. The convicts are over-fed 
and the cooking is bad. Thinks men might be comfortably conveyed 
IVom India to Fremantle for 10/. to IS?, each. Pp. 121-124, 1923-2007. 

Dr. Maclkan — , considers Waltair, on the coast of Yizagapatam, 
admirably adapted for a sanitarium and station for that part of the 

• See AddenduTn, No. 1 , p. T i . 

t See letter from Sir .Jotnes Stiilinf! on the dimate of Western Australia ; con- 
traatiiig the liigh tmipfratiire, varied by sudden eliills, and tlie nioiBturc prevailing in 
Indiu, with tlie comparatively tfitnperate, dry, avi equable climate of Western Aii£- 
tiftlia, which is within 14 days from the ncsure^t Indian potts, and therefore suggesting 
establishment of a sanitarium, fixim which troops may readily be recalled by telegraph. 
Addendnm, No. 8, p. 120. See also varions iJUtisties and opinions, Addenda 1-7 
and 9, 10, pp. 117-121. 



[N.B.— B«e note p. 201 onte.] 
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country, being open on tliree sidoa to the sea ami protected Hy inouii- 
■ Ijtiiis on tlie fourth. The climate is equable, and tiiere is no fever there. 
P. 138, Q. 2296-2300. In Beverc cases the sick muat be sent to sea. 
lias a high opinion of tho Cape. Has no experience of Australia, 
but many cases would bo cured in such a place, imd st sanitarium of that 
kind is required. It in lamentable to sea the numl>er of Uvea lost fur 
want of it, *' waiting for death " in hospital. The probability is, that 
a large majority of such would be rendered efficient merely by the 
voyage, if ships be properly provided,* P. 142, Q. 2363-70. 

Sir James SxiHiiNti — , has had twelve years' experience of Wt'stern 
Australia. The climate is csceodingly healthy. Screw sl«amerri would 
make the passage from Calcutta in 14 or_16day8. King George'.-s Sound 
in (he finest climate, but Swan River •would bo the most accessible. 
The heat is never injurious to health as it is exceedingly dry ; the 
people labour in tho fields without injury. For building, convicts would 
be available, or coolies from India, Provisions might be supplied to 
meet any demand. Fruits and vegetables would be excellent and un- 
limited. Two companies were formerly stationed in the colony ; believes 
the number has been increased; convalescents from India might perform 
their duty. The cost of transport would be about 10/. per man, and 
vessels should be specially devoted to that service. Sick might be 
landed in Australia at all seasons, and would recover their health even 
in. the heat of summer. The voyage would bo lengthened and more 
boisterous by going round to King George's Sound, though that is 
the best climate, wonderfully equable. Large vessels might not feel 
it. There would be no difficulty in tho landing at all times at cither 
place, but King George's Sound has the best accommodation perhaps. It 
is a very fine harbour. Pp. 211, 212, Q. 3352-3412 ; see also Adden- 
dum 8, p. 120. 

Dr. EiKD — , considers that debilitated men from malai'ious and coast 
districts should be sent to maritime sanitaria, as Vingoria, Basseiti, 
Pooi-buudhur, and Kurrachoe ; and probaldy the Handhoads for Lower 
Bengal. P. 221, Q. 3602. Eemittent fevers and inflammatory visceral 
cases should be sent to sea or a coast station ; or the Cape, Prince of 
Wales Island, or Western Australia. P. 223, Q, 3649. Invalids should 
be landed at the Cape a^ an intermediate station. A sanitarium 
should be established for the complete restoration of men sent down 
to the coast, who are often sent hack to their regiments too soon, and 
die in consequence. P. 224, Q. 3669, 3670. 

Brig. -Gen. Ri^ssell — , thinks that if men proceeded to sanitaria as 
officers do it would be a great advantage. They go only once a year, and 
when tho time comes it is often too late. A regiment on arriving at 
Trichiuopoly iiom the Cape sufTered considerably from dysentery. It 
is now admitted that the Cape is a bad preparation for India, P. 230, 
Q. 3791, 3792. 

Mr, A, Grant — , would use hill stations as sanitaria in moderate 
cases of organic disease. Severe cases should be sent to sea. P. 261, 
Q. 4472, 4473. 



Sa-Nitahla,. 



* Dr. JtACPnERSON — , strongly recommenfls Curlew Island, m the Bay of Bengal, 
for a Banitarinm, Addendmn, ]i. 483. The Cliirnipooiijee Committee remark that 
Gnffident attention has not been paid to tilt salubrity of the roods lending Ut 
fianitana. (Appendix, p. 147.) The Ahmcdnuggiir Committee cansidt^r good sani- 
taria aloDg the Bonihay eoEist to be a great want. These would otlleQ bu preftnjble 
to hill stations, (Appendix, p. 838.) Mr, Hare recommends tbnt invitlide ftwru 
Indi^. should oft«n be drafted into regiments strvinp io cold climateK, for three or four 
years, after "which they might return to India. (Appendix, p 183.) 

[N.B. — See notes pp. 201 and 202 ante] 
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Xm— DISINFECTING AGENTS. 

Dr. AjTcra Smito — , states that bj the aee of antiaeptic duinfectAQts 
the decomposition of OT^anic matter may be prevented, so that manure, 
fcc. may be preserved without giving off iDJnriotis gases. Instancea 
expertmenta on aewers in Lontloa and at Carlisle, by Mr, McDougall, 
of Manchester. This would be inraloAblo in camps and militaiy 
jilaCiotiA to prevent nuisance prerions to the removal of foul matters, 
If applied to land, antiseptics will also arreet all animal and vegetable 
flecomposition in the soil, withoat which malaria will not arise. Tho 
destruction of insects is another result ; limited districts of country 
might be dtainfected by this means with greater ease than com is 
sown. The best disinfectant is McDougaU's powder and fluid. Tbo 
true discovery of the chief ingredient (carbolic acid or creosote) belongs 
to Baron Reichenbach, who obtained it from wood. Runge got tho 
same from coal. The extension of ibs use to sewage, &c. was due to 
himself (having no commercial interest in it) and Mr. McDoagalL It 
is exceedingly cheap ; a few pence would provide sufficient for an acre 
of land. If used in India it might be prepared there from wood. 
Thinks the soil to which it was applied would soon get into a more 
wholesome condition ; for surface impurities the effect would bo in^ 
stantaneouB. This differs from Condy's disinfectant, inasmuch aa it 
does not oxidize or destroy the manure, and is much loss expensive. 
Considers that for 15,0001. a year the whole of London, including 
streets, sewera, and the Tljamea itself, might be completely diainfectod. 
The powder made by Mr. McDougali had been used very beneficially 
in the transport of horses to the Crimea ; but some sent to the anny 
there waa not allowed to be used, being returned, and sold as old storeb. 
Camps may J>e readily disinfected by this means. It might ako bo 
useful oij turning up fresh land, e.g., for railways or clearing jungle. 
Pp. 155-162, Q. 2087-2741. The air test which ho uses will dotei- 
miue the amotmt of organic matter in any given atmosphere. There 
is putri'fyiug matter deposited on the walls and glass of ill-ventilated 
rooms, which may be detected by this means, and by which tho chief 
evil of overcrowding is oocasioned. P. 164, Q. 2769-2772. 

Dr. Lethebt — , states that Condy's fluid (permanganate of potash) 
lias a very good effect for disinfecting purposes in banacks* and hos- 
pitals, although it is rather expensive when used in sufficient quantity 
for such a purpose. P. 267, Q,- 4608. There aro several disinfectantos 
that will stop putrefaction and enable sewage to be removed withoitL 
danger, McDougaU's fluid being tho most useful, which baa been tried 
in tho Loudon sewers with a goud effect. It is very inexpensivo, anri 
prevents putrefaction without destroying the organic matter, which 
Condy'e solution does. P, 269, Q. 4690-4703. 

Mr. SiEBE — , describee Harrison's ice-making machine as capable of 
producing from 10 to 20 tons of ice per day, at lUs. per ton. Ether 
and salt are the articles used. Tisu air of rooms may also bo cooled 
by this proofiSfl. P. 326, Q. 5659-5672. Tlip machine is already 
used in some of the Bengal hospitals, oti which n report from the 
Calcutta Gasetle is appended.* P. 327. 

XIV.^TRANSPORT OF TROOPS. 

Hir R. Martin — , states that the climate traversed between Englauil 
and India, being th<.i finest in the world, if the ship be under proper re- 

* 8eeMr. Jiilin^ JeSreya* remarks on the iee-makiiig pTocen, tud plan of wiLer 
mill for iiorkiog suae, pp. 4g£i-6, 

[N.B.— S«e aote p, 301 ci)tU.} 



gulatioD, tbe soldier ought to arrive in the best healtli. The overland 
route IB rSipid, and has not these advantages, so that as regards healtli 
the Cape rout6 is preferable. The diet ou board ship might be uu- 
provsd. Pp. 7, 8, Q. 193—200. Hailwaya in Indtn will be of great 
benefit to the health of Ihe army b^ affording speedy transport to the 
hills. P. 8, Q. 203. Neither recniita nor invalids should be detained 
at Calcutta, but sent direct to or from the river eteamsr, from or on 
board the home-bound vessel ; much drunkennees and injury is caused 
by their detention. P. 17, Q. 277-280. 

Dr. Duncan Stbwakt — ^ states that recruits for India embaik in 
detachments ol' from 200 to 350, having eulisted generally for cavalry, 
infantry, or artillery, and they are distributed to regiments and 
localities on arrival. P. 48, Q. 605. Upwards of 4,000 recruits are sent 
from Warley annually. The Cape is undoubtedly preferable to the Sue^ 
route for recruits. The lirrangeineutfl for the voyage are eKCellent ; 
nothing can be better. 6,189 men, 144 women, and 9i> children went 
out,, divided into 29 embarkations, in 1858. Considers it would be 
dinadvantageaus to stop the men at the Cape for drill. P. 50, Q. 612 
-G26o. 

Dr. MoLekkas — , considers tho Cape route tlio best, except that iti 
the autumn troops for Bombay might advantageously go by the Rod 
Sea; it is too hot in the summer. Men eliould arrive in December iUid 
January, having first been diilled in England. P. 98, Q. 12H6-1290. 

Dr. Maclean — , has known much suffering among sick Boldiers on 
board ship from such an apparent triHe as tnal-position of wftterclosets. 
P. 142, Q. 2370. 

Dr. Buai — , thinks great improyemetit might bo efik;ted lx>tli as to 
diet and clothing on bourd transports to India. Diseases are caused 
by salt provisions, spirits, and unsuitoble dre^ss j porter is also objec- 
tJonahlD. P. 218. Q. 3541-3548. 

Colonel DiJRANi> — , is of opinioii that suffering and loss might be 
rcdiieed by attention to the couutriea from which troops are sent to 
India ; the period of arrival hi India ; and the mode of conveying 
troops from the points of debarkation.* P. 287, Q, 5162. 

Sir A. TcLLOCU — , states tlmt at the present rate of mortality in 
India, and to maintain nn army of 80,00t) men on the ten year relief 
system, it will bo necessary to find passages for about 30,000 men 
annually, at a cost of 300,000/. ; but if more healthy stations be selected 
more relief men would volunteer into other regiments, and time- 
expired men would ro-ongage. P. 323j Q, 56 11-5620. 

Dr. Dempsteh — , is of opinion that ou the voyage spirits should not 
be allowed, and a moderate allowance of light malt Uquor substituted, 
Europeans should arrive in India during the cold season ; the middle 
of MoTcmber being the earliest period, which allows three and a half 
months for moving up the country, either on the march or by railway. 
Strongly objeota to river transport, over-crowding, productive of cholera, 
being the result. P. 463. 

XV THE MEDICAL SEEVICB. 

Sir E. Maetdi^, says the Indian medictil service is well ordered for 
the parposea of cure, but the sonitEtry department is altogether want- 

* The Jliuig«>ii Gommittee advise that the uoldiera (m the passage put should b* 
partially drilled and made to assist the Bailors in variona wajs^ to keep theni in 
exercise, Major Haly refers to hathing-pamdm 'wbich bo had enforced on board 
sbip, tbe tncu t>ei]ig placed in ntnktt snd wuebitig each other accofdiDg to systematic 
drill, described. (Appendix, p. 537.) 

[N.B.'-'b«e notes pp. 201 and S02 unte.) 
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Mediitat, ing'* Candidates should pass through a good school of military 
Sebvice. hygiene in England. Has advised that they shotild have the benefit: of 
'~^ instruction at Chatham, There are no saoitaiy regulations, and medical 
oiRcers have at present no power to enforce attention to auch matters. 
Describea the medical organization generally. Pp. 14, 15, Q, 216-240. 
Instruction Is required a^ to invaliding rules for officers and men. The 
old invaliding boards are unnecessary. P. 17, Q. 27o, 276, 281, 

Col. SWATSLiS — , observed that medical officers can only suggest 
sanitary improvementji, but the suggestion would be attended to when- 
ever practicable ; if not expensive works on a large gc&le must go 
through the usual routine to the higher authorities. Commanding 
officers frequently consult surgeons as to marching and halting of the 
men, but it is not done by order. P. 46, Q. o 17^531. 

Dr. McLEiQfAS — , describes the Bombay hospitals as having a 
very fall and efficient establishment ; recommends a slight addition 
in the allowances made to the warrant officers^ and that the ward 
attendants should he permanently enlisted. P. 92, Q. 1284. Medical 
officers report daily as to sanitaiy state of the regiment ; weekly, 
monthly, and yearly to medical superiors ; besides special reports. 
Medical officers [cannot be appointed presidents of committees under 
the regulatioiis ; an unnecessary indignity which ought to be reraoved. 
Pp. 94-95, Q. 1307-1313. 

Dr. CoLTiN SaaTH — , states that cleansing is well attended to in the 
hospitals aiiJ the dressers' department in Madras is very good. The 
artillery had a female hospital with a good matron ; bad lying-in cases 
were admitted. P. lOo, Q. 1602-1606. Thinks the medical officer 
should have more authority on sanitary questioni* ; and there should 
be :*aiiitary committees at all stations, presided over by a sanitary or 
medical officer of health. Pp. lOo, 106, Q. 1621-1635- 

Mr. LoNGMosE — , states that new " temporary" barracks at Barrack- 
pore were about to be erected in a wrong position, against the advice of 
the medical officer, until by his own interference a medical committee 
was assembled and the matter set right, it not being considered neces- 
sary to consult medical men as to temporary arrangements. P. 132, 
Q. 2186-2183. The appointment of » sanitary officer at Calcutta was 
producing much good ; reports were made weekly and immediately at- 
tended to. This office having been abolished on reduction, there is no 
one who can attend to the work, and it is not done. Pp. 133, 134, 
Q. 2209-2216. 

Dr. McCosH — , considers that Indian medical officers ahould be pro- 
moted earlier. There are now assistant-surgeons of 17 and 18 years' ^^H 
service. There is not a due proportion of surgeons. In every otfaer^^H 
branch of the service there is a comparative increase in the higher 
grades. Another grievance is that the surgeon»inajor receives no 
higher pay than the surgeon. In no other service does an officer re- 
main 17 or ly years in the first grade. The aversige in the English 
army is seven or eight years. These things have promoted chronic 
discontent, and no eagerness is shown to enter the service. Again, 
no assistant-surgeon can obtain a pension under 17 years' service. 
ITie subordinate branch of the medical department is in a satisfactory 
state. Medical officers have not sufficient power to ensure attention 
to sanitary recommendations when commanding officers are not alive 
to such matters. Gives an illustration. This, however, is the excep- 
tion. Pp. 153, 154, Q. 2647-2683. 

• S«e Soggestionfl, p. 19, "Lastly," &c. 
rS.B.— See note p. SO! ante.} 
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Colonel GK£i.tB£D — , etates that in case the comniandlng officer 
did Dot attend to the recommendation oP the medical officer, he woold 
report to his supermteading surgeon, who can bring it before the 
general of diTision. The suggestions of the medical men are usually 
attended to very implicitly. Has never seen any difficultj, or a medical 
opinion trifled with. Pp. 207, 206, Q. 3273-3281. 

Dr. BiRi>— , is of opinion that a medical officer should be sent down 
to the coast with invalids in order that the medical board miglit have 
more koowledge of the cases, and the men should not be delayed at 
the presidency. Would not dispense with the final board, who should 
be selected by the Commander-io-Chier. Does not tiiink that officers 
who have ser?ed with natives only, unless very intelligent, would be 
as well suited to supervise Europeans as officers of experience with 
Europeans ; but that the medical officers with native troops are very 
intelligent. P. 225, Q. 3673-3684- 

itr, A^Geant — , considers that experience in India is necessary to 
enable a medical officer to become familiar with the diseases of the 
country. Knows of no more responsible charge than the care of a 
British regiment ia India. The medical oflicer requires friendly 
advice and assistance from experienced medical superiors. Pp. 263, 
264, Q. 4527-4535. 

Sir C TBEVELTAJ!f — , had succeeded in establishing a school for denial 
surgery at Madras^ in connexion with the Ijospital, — considering the 
care of the teeth, which has hitherto been neglected, of great import- 
ance to the soldier, A tooth~bruah should be udded to the kit. P. 293, 
Q. 5285-5288. Suggests that a manual should be prepared of the con- 
clu^iona ari'ired at concerning the sanitary state of the army in India, 
so as to be available for every medical and military officer, as it is 
very difficult to extract the existing state of knowledge from lengthy 
treatises and reports, &c. Every officer who serves in India should 
be expected to master this treatise. P. 301, Q. 5361-5362. 

Dr. StJTHEEL.'txD- — , observes that according to the returns the Indian 
medical officers have hitherto had no definite powers as to sanitary 
matters. The medical regulations issued by Lord Herbert, 7th October 
i859, would effect immense good in India. To the absence of any 
sanitary system ia to be attributed much of the great prevalence of 
disease and high mortality both among Europeans and natives, the 
surgeon generally not having been educated for such duty. The sani- 
tary administration should be a special one ; a separate one for each 
presidency, which should be also applied for the advantage of the popu- 
lation. P. 313, Q. 5495-5507. 

Dr. DesU'Steb — , states that the subordinate hospital assistants are 
generally "Eurasians" of low moral character, and considenible pecu- 
lation is the consequence. These men usually prepare the returns 
and indents for supplies, whereby much fraud is practised. Youths 
educated at the Laivrence Asyium might well be substituted for those 
at present employed in this service. P. 477. The Bengal dooly is 
superior to that used in Bombay ; but ambulances should be provided 
for conveying the sick, P. 478. 
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